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SPECIAL RANGE OF CARTRIDGES FOR THE VIC 



fRICE 
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VCR cartridge, lined in 3 luxury case, can offer up to 20K HAM 

(Random Access Memory] and 16K of preprogrammed ROM (Read 

Only Memory). It is compatible with the various utility chips currently 

liable. You can start with just 4K (VCR 41 lor only £24. adding more 

! memory later. Each 2K increment will cost £5. olfenng the finest 

I quality CMOS RAM or low power NMOS RAM (£4). 

The VCS is Ihe Bete noire of software houses; in basic mode, it simply 
I provides 8K of extra RAM with three slots lor cartridges (including 
■ ;e produced by CBM) In VCS mode, it can read cartridges into 
RAM and simulates them once they are removed. This allows the 
programmer to use machine code tools (disassembler, monitor, editor. 
' ) for analysing the cartridge. Available wrthoul RAM (VSC-. 1 1 lor 
£24. or with 8K of RAM for £44 

The VEP {Vic Eprom Programmer): this cartridge can read 2K. 4K or 
BK of ROM and program Eproms directly from a master ROM or tape. 
The software is already included in the cartridge in addition to a Dlank 
Eprom to help start you off Cased as illustrated for iusl E1B 




In case you have only just 
heard of us — we are 
absolute specialists in 
memory upgrade, provid- 
ing a wide range- of items 
for the PET, Apple, Video 
Genie, TRS 80, Acorn and 
Sinclair Spectrum com- 
puters. Please ring us for 
a free brochure. 
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Item (eg VCR 4| 


DW: (VCR 4 — £24 


Add E5 for every 
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For a free brochure, please call Linda or 
Sue on Southend (0702) 613081 For 
credit card orders, please call Jackie or 
Pam on Southend (0702)618144 

Orders please to: 
AUDIO COMPUTERS 

67 BOURNEMOUTH PARK ROAD. 

SOUTHENO-ON-SEA. ESSEX SS5 2JJ 

Telex: 995337 AUDC0M G 

All prices are INCLUSIVE of VAT <„ 15% 

sod P & P. 

Export orders: please lel. 0702 618144 
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front the professionals 



is 



Fantastic new flying simulation 



mMOLIMERX LTD 
A J HARDING (MOLIMERX) 
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THE "STARWARS 
OF THE 80s" 

1 ' Tron lives inside a 

£ If T mainframe computer. 
||t* He is referred to as a 
"Program" and he 
■ U ■ .'- fights for the "users". 

~~^ He has also given his 
name to the Walt Disney film which 
is set inside a huge games compu- 
tet. The film has just opened to rave 
reviews in the U.S. and will be in 
London's Odeon Leicester Square 
Cinema from October 21. 
The film is unique in combining real 
actors, animation and some supeib 
computer graphics and has been 
tipped as the "Star-Wars oftheSO's" 
by those privileged enough to have 

Our September issue gives two 
pages and the front cover over to 
this marvellously imaginative film, 
which is quite different from the 
usual Disney offerings. 
We look behind the scenes at the 
graphics men behind the film, a 
review of the film itself and a run- 
down on the huge boost it is already 
giving to the video games and com- 
puter games industry, both here 
and in America. 

WHAT'S THE 
ANTIMATTER? 

J Our Science Fiction 
author, David Lang- 
ford is back with 
another offering. He 
takes the concept of 
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how it can be used in a computer 
game. And as usual comes up with a 
listing to illustrate his points. 
Have you ever dreamt up your per- 
fect computer game but felt that the 
programming skills necessary to 
convert it to your computer were 
beyond you? 

Next month we are offering the per- 
fect solution. In conjunction with 
Sinclair Research and Psion Com- 
puters, we are challenging readers 
to come up with an original idea for 
a computer game, 
Sinclair are putting up five prizes for 
the best ideas, but more interesting 
for you aspiring games writers, is 
the chance to put your name to a 
game marketed through Sinclair. 
More details next issue. 




LAST CHANCE TO 
TAKE IN PARIS 



This 



DEFENDER 
IN ONE "K" 
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I On the games front, 
we have a Mini De- 
fender in IK for the 
unexpanded Sinclair 
__ZX81 owners. The 
~^^ ghosts of Pacman are 
ready to chase those of you with a 
VIC- 20, plus Colditz, Star Wars, 
Bomber and many more listings for 
you to key-in to your machine 
And as an extra bonus for everyone 
who has an interest in the BBC Mic- 
rocomputer, the Owl supplement 
makes a comeback with issue two. 
It includes some marvellous tips 
and programs and if you thought 
colour was impossible in mode 
seven — ■ then think again. 
It's all wrapped up in a Tron cover, 
look out for it at your newsagents 
next month or fill in the form below 
to make sure of your copy. 






Computer 
, & Video Barnes. I 



ould 



yout 



chance to go 
pense. If you have a game lor 
any machine which you think we 
ought to publish, then we want 
to hear from you. 
Come October. Computer & Video 
Games will be a year old and the 
writer of the best game to be pub- 
lished in the magazine in that first 
year will be treated to an all-ex- 
penses-paid trip to Paris with any 
friend he (or she) may care to take 

We already have some idea of the 
games we most enjoyed trying out 
in the office and those reviewers 
who have tested games have also 
given us some forthright opinions 
on their favourites. 
But the perfect computer game still 
has to be written and the judges will 
wait until the last moment before 
pronouncing on the selection 
However, we would also Ii>e you 
readers to have a say in the us ill 
So if there is a C&VG garr-i wr.cr-. 
stands out in your mind as gtvuiq 
the most hours of fun, pluasf w:.'i- 
in and let us know. 
We want to know the name of the 
game and why you gave it your 
vote. After all it's your magazine so 
it's important that your opinions in- 
fluence the result. 
Write toi the editor, Computer & 
Video Games, Durrant House, 8, 
Herbal Hill, London EC1R 5JB. 

WHO BEAT 
THE BUGS? 

How did you fare in our June 
issue's Beat- the-Bugs competition^ 
We've just finished sorting 
through the entries and, although 
this puzzle was thought to be more 
difficult that our first program a 
puzzle solution, the standard of en- 
tries seems just as high. The win- 
ner's name will be published in our 
September issue. 

Did you choose the right three sides 
in our World Cup competition' If 
you rightly predicted the cham- 
pions, ninners-up and third-place 
play-off winners you are in the run- 
ning to win an Atari TV games 
console. Watch our Competition 
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"..the quality of the colour display is excellent" Popular computing weekly. 
"The graphics facilities are great fun" Personal computer world. 
"...the Spectrum is way ahead of its competitors" Yourcomputer 



It- 



'The world's best 
personal computer 
for under £5007 ^ 

Sinclair ZX Spectrum 
16KRAM£125,48KRAM£175. 



ThisistheastonishingnewZXSpectrun 
-a powerful professional's computer ii 

everything 



Pha 
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really powerful 48K. Both 
8 colours, sound generatii 
moving-key keyboard and higttresolution 
graphics. Plus established Sinclair 
features such as one-touch' keyword 
entry, syntax check and report codes! 
Key features of the Sinclair 
ZX Spectrum 

Full colour - 8 colours plus flashing 
and brightness-intensity control. 

Sound - BEEP command with 
variable pitch and duration 

Massive RAM-16K or 48K. 

Full-size moving-key keyboard - all 
keys at normal typewriter pitch, with 
repeat facility on each key. 

High resolution - 2 56 dots horizontally 
. 192 vertically, each individually 



High speed LOAD & SAVE - 16K in 
seconds via cassette, with VERIFY ai 
MERGE for program; 



The ZX Printer - 

The printer otters ZXSpeCtru 
owners the full ASCII character i 
including lower-case characters 

Printing sr. 
second, with 32 cl 
9 lines per vertical inch 
ZX Microdrive - coming soon 

Each Microdrive will hold up to 100K 
bytes on a single interchangeable 
microfloppy - with a transfer rate ot 
I6K bytes; per second And you'll be 
able to connect up to 8 ZX Microdrives 
to yourZX Spectrum -they' 



How to order your ZX Specttum 

BY PHONE - Access, Barclaycard or 

Trustcard holders can call 01-200 0200 

for personal attention 24 hours a day, 

every day. 

BY FREEPOST - use the coupon 

below. You can pay by cheque, postal 

order, Access, Barclaycard or Trustcard 
EITHER WAY - please allow up to 28 

days for delivery And then 
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Sinclair— 
ZX Spectrum 

Sinclair Research Ltd, 

Stanhope Road. Cam bed ey, Surrey, 

GU15 3PS Tel: Camberley (0276) 685311 

CI 
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PUZZLED BY 
THE PYRAMID 

DeaiSii, 

Whilst leading Keith 
Campbell's Adventure 
column in the February issue, 
I was most intrigued as to his 
comment on the availability ol 
Pyramid of Doom, staling thai 
it runs on TKS-BO's, Video 
Gemes, Apples and Pels. 

1 happen to know they aie 
also available for the Exidy 
Sorceror. but never have 1 
found any ol the Scott Adams 
Adventure series for the Pel. 

I have searched high and 
low for them, and have only 



would therefore be extremely 

where I could get hold of the 

Adventure addict — well 
almost! — having several for 
use on a friend's Apple, but 
only two on ihe Pet, they 
being Hiich Hikers Guide and 
a version of Microsoft. 
£ Armstrong, 

Middlesex 

Keith Campbell replies: You 

are absolutely right! I was 




talogue which had 
parale pages for different 
ichines. The Pet page did 
ieed list Pirate Adventur 
d Adventoreland, whilst 



Unfortunately I did not look 
closely enough at the Pet 
page. However, your letter 
has made this all very cleai 
now — my apologies! 

Incidentally, I bope I 
won't be sticking my neck 
out by saying that the Scott 



SEARCH FOR 
HARDWARE 

Dear Sir. 

First 1 would like to 
congratulate you 
magazine. As a cotnplel 

have found it extremely 
interesting and helpful, 
intly purchased i 



fine 



and with the help of yot 
magazine, have found tl 



program listings you have 
published. However. 1 have 

First, obviously the 
capabilities of the ZX81 are 
limited, and I am wondering 
whether it would be better to 
invest in ZX81 add-ons or to 
invest in a better machine. 

Secondly, 1 have an 
Intel] ivision games console 
and wonder whether 
anybody makes add-on 
hardware that could be used, 
i.e. keyboards, memory etc, 

console inio a workable 

Intel! 






reputed to be more 
Intellivision consoles about 
than ZXBl's I'm surprised th 



Mr Coleman. The 
keyboard, high rt 



Intellivision keyboard in 
this country. II will be 
distributed by ACE and 



BLANK LOOKS 
FROM ZX81 

Last Christmas I purchased a 
ZX81 computer. I had 
previously used a Pet 



disappointed. To start 

and I found the compi 
would continuously "□ 



Editor's reply: There are 
many reasons why the ZXB1 
has the problems you list. 



You can see from the I 
below Ihe choice of ta; 
recorder is rather sens 



AOTOMATIC 
AGGRAVATION 



AR113 which has an 
automatic recording le 
Does this affeel the sa 



Editor's reply: With the 
Philips tape recorder you 
have to use Ihe S-pin DIN 
socket for recording and 
playback. This, in 

about the worst combinatior 
of circumstances for the 
ZXB1. You really need a 



asking Tor their technical 
data. 

HOPES FOR 
ADVENTURE 



Mr Beza Sitldiqi 




BUG-BYTE SOFTWARE. FREEPOST. [No amp ren ) UVEHPOOL U 3AB. 
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FILLING IN THE 
HORIZON 



asked a friend about the use 
of graphics he laid me thai 
instead of POKE, FILL could 

[ experimented with FILL 

Please could you tell me how 
graphics are used on the 
North Star Horizon as the out, 
games I can play are 
adventure games which don't 

Srepnan Evans, 

Bodenham. 

Hereford 

Editor's reply: I can't really 

answer thU as il depends 

on the type of video board 

graphics boards do not 

graphics — which is what 
POKE and PEEK are 
specifically for. As you are 
using a VDU to display the 
video signals, the methods 
used depend on this, the 
graphics board and the 



HELP! I'M 
BEWILDERED 



month and am therefon 
totally bewildered by tl 
whole thing. 



Iar 






couple of questions to ask. 
Why is the ZXB1 so much 

What's the difference? 
In the April Maiibag 
someone asked what the 
cheapest price for a memory 
expanding pack was. Could 
you tell me if the same is qui 



Editor's reply: The ZXB1 is 
mass produced. This 
combined with some clever 
design techniques allows it 
to be sold cheaply. II has a 
limited application and 
within these limits does 
things very well. Other, 



you only 



New memory units are 
variable for the ZX81 all 
te time. Now that Sinclair 
ave reduced the 1GK RAM 
i £29.95, (his seems the be si 



TEACHER FOR 
THE APPLE 

of 01 
a is now thinking of 
buying the Wordstar word 
piocassing system he is 
about to buy the Z-80 Softcard 
for its CP/M language. What 
extra games will 1 be able to 
play on ihe Apple once the 
Softcard has been insi ailed? 



Angus Winchester, 



Editor's reply: There are 

CP M. As this operating 
system is mainly designed 
for business use you will 
probably find that most are 
available on the Apple 
already- I don't bold much 

especially as the Apple has 
a rather idiosyncratic 
method of implementing 
CP/M. 



READER 

Dear Sir, 

During the course oi Ih 

present month 1 have 

:.Ii-.l' ■.'■i-red your iubulc 
magazine . I am very 
impressed with the urn 

to supply. On leading 



M. McKenzie 



TANTALISING 
PROGRAMS 

Dear Sir, 

computers and owning a 
Sinclair ZXfll my knowledge 



rould be grateful if you 
could inform me if there is a 
book that will change the 
Basic used in the tantalising 
programs you write for other 



ZX81S Basic. 
Kevin Hewitl, 
Longhope, 

Editor's reply: Quite 
honestly the most 
comprehensive booklet on 
Sinclair Basic is the ZXB1 
Instruction Book! 
Unfortunately the 





logical order! You have lo 
" through it about ten 
i to find what you need. 



CHILDREN'S 
FAVOORITES 



think it could be bettered by 

addition of a so-called 
children's page 



get theii program printed. 

John Hunter. 

MidtorJuan. 

Scorland 

Editor's reply: In our 

experience children are 

capable of taking the 
lead in the microcomputer 

ng world John. 
Certainly many of our 

hate to patronise them by 
including their offerings on 
a children's page. One of 
the fastest and best 



year- old. The upshot is that 
without us making any 

VERY SORRY 
PEOPLE 



caused on orders received 
by Anglo American Software. 
This was due to an internal 
staff problem. Orders placed 
before May lOih have been 
mislaid, and would anybody 

please contact us as soon as 

possible. 

Mike Davies, 

Anglo American Software, 

Birmingham 
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COME AND MEET VIC 

AT YOUR NORTH LONDON VIC CENTRE 



_SALE 

EG3003 



-VIDEO GENIE — SALE- 

£240.00 EG400 El 95.0 

£269.00 EG30Z0 £35.0 

£269.00 EG3022 £56.0 

£185.00 EG3015 £85.0 



VIC SINGLE FLOPPY DISK— 



174K Byte Storage 
Direct Interface to VIC 
Direct Compatibility with 
printer 

ONLY £335.00 



_ VIC CASSETTE DECK — 

• Direct Interface to VIC 

* Tape Counter 

ONLY £34.00 

supplied with Free cassette 
with 6 Programmes 



_ VIC 20 COMPUTER 

A Typewriter Keyboard. 



8 programmable 
function keys. 
High resolution graphics 
Music in three voices and 
three octaves, as well as 
sound effects 



r-SALE — UK1Q1 KITS — SALE-. 

P.P.I. £19.95 Colour 

P.og. Sound £19.95 £59.95 

P108 Epram £19.95 Memory 

Jl Expand £ 9.95 £79.95 



_VIC PRINTER- 




* SPECIAL SUMMER OFFER " 
ONLY £165.00 + FREE 
CHOICE OF GAMES 
CARTRIDGES 
(Worth over £17.00) 



80 characters per line 
■ 30 characters 

per sec 
' Dot Matrix printer 
" Tractor Feed 
ONLY £185.00 



_ VIC EXPANSION UNIT — 

7 Slot expansion board, for: 
extra memory, Program- 
ming, Games, etc. 

Modulator Holder 

Enclosed Power Supply 



EXPANSION UNIT 
with LID 
ONLY £85.00 



" SPECIAL SUMMER OFFER " 

EXPANSION UNIT WITH LID AND MACHINE 
CODE MONITOR CARTRIDGE ONLY E1 00.00 




, CARTRIDGES. 

3K Memory £34.00 
16K Memory £56. 00 
Programmers Aid 

ONLY £27.50 
Super Expander 
High Resolution 
graphics with 3K 
RAM 

ONLY £27.50 
SPECIAL SUMMER OFFER- 
MACHINE CODE 
MONITOR 
ONLY £25,00 




_ TERMS OF BUSINESS. 

Please add 15% VAT to all Prices 
Deliver charged al Cost Prices va 
for coverdate of this magazine 
Phone or Send your Order TODAY 
using 

ACCESS 

mrm OR S 

BARCLAYCARD - 



1 Please send me a copy ol your 'VIC I 
LIST' containing Software, Hard- 
ware and Books for the VIC 20 



m 
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COMPETITION 

WIN A BALLY PINTABLE 



Bally's marvellous Electra pintable 
takes pinball just about as far as it 
can currently go. 

Pinball fanatics will know it as the 
three level pinlable which adds a 
mim-playfield to the excitement of a 
two tier game This pinball machine 
will go to the home of the lucky 
winner of our pinball competition. 

And the winner could even find 
his ideas incorporated in a future 
Bally pinball design. 

So how do you win an Electra 
pintable for your own living room. 
bedroom or hallway? Simply by 
being original- We want you to 
come up with an idea for a feature 
on a pintable — or any other arcade 
game - which you think would 
greatly enhance its payability. Or 
you could come up with a complete- 
ly new machine. 

You'll have to go some to match 
the current crop oi pinball desig- 
ners, who have introduced some 
pretty impressive features lately 
The Electra itself is a good example 
of many of these and we have gone 

among the many innovations, cur- 
rently pulling people into the 
arcades are: drop targets, play- 
fields on more than one level, cap- 
tive balls, pinballs that talk back to 
you or the Vector's machine's flip-o- 

Pinballs have also found a new 
direction recently. The Williams' 
Hyperball and Bally's Rapid Fire 
(reviewed on page 27) have given a 
new twist to the pintable by turning 
them away from the usual keep -the - 
ball-in-play strategy, to a firing 




It is this kind of completely fit^h 

it Bally hope 

:r of this competition will 

produce. It can be a single feature 

on a game or a whole new concept 

but it has to be practical, so bear 

in mind the following criteria: 

• Physical dimensions. 

• That the game is capabli 



;, shooting balls a: 



t targets. 



being mass-produced. 

• Cost. 

• Weight. 

• That u is safe to be used by the 

• The idea must not be stolen from 
any other arcade oi pinball 
machine 

• And most important, it should be 
creative and original. 

The Bally Pinball Division will 
present an Electra pinball machine 
to the grand prize winner All en- 
tries will be judged by the Bally 
Pinball Division's new product 
board and announced in Computer 
& Video Games. All entries will be 
the property of the Bally Pinball 
Division and the ei 



%'.- : i I assmn 



The i 



IBRAINWARE ANSWERS I 



July Mind 
i. Roger Re- 



Billy Bashem S! 

Bern 52 pts. 

15 reds, 5 yellows, 1 green, 2 

browns, 6 blues, 4 pinks and 3 

blacks (giving a total of 111 pts.). 

The collection solution to last 
month's Nevera Crossword is 
printed right and the winners 
names will be published in next 

For more puzzles turn to page 80 
foi Mind Routine and Nevera Cross- 
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No employees of Bally oi Compu- 
ter & Video Games or their relatives 
may enter the competition. The 
judges decision is final and no cor- 
respondence will be entered into. 

Send your entries to The Pinball 
Competition. Computer & Video 
Games. Durrani House, 8 Herbal 
Hill, London EC1R SJB before 
September 16th 1982. 

Mote features than Cosmopolitan, is 
one way you could bill the Electra 
pinlable. For pinball bulls we'll just 
outline a few of these. 

The first difference you will notice 
is the split-level playfield. which has 
two upper tiers and a central mini- 
playlield. 

On Ihe upper level you'll lind 
stand-up targets, rollover buttons 
and a saucer atrow which will re- 
lease another captured ball. Drop 
targets and a stationary target com- 
bine lo produce a boot-a ball multi- 
plier. 

Passage to the third, mini, play- 
llelds is achieved by collecting Elec- 
tra lime units on Ihe upper levels. 
Each sequence of hil targets leads 
you into new possibilities. How take 
a deep breath and vow never again 
to refer to any arcade machine as: 
"Just another pintable". 
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mail order software source. uVhat we hoped to find was a 

selection for out micro corri|iutei ■ tun urn selected only the 
tn H mwned the .11.11 ket iive.y month. That could yive us 
decision process and that stood behind its products. Wl.r-n v.- 
ANGLO- AMERICAN SOFTWARE CO WAS BORN. 



SIMULA! '■'J 1 -. 









Send 75p for full catalogue 




ANGLO AMERICAN SOFTWARE CO 

!38a Stratford Road. 

SB 



BIRMINGHAM, B11 1A(i 
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There was really only one way to 
put our June issue's World Cup 
Manager game to the test. And that 
was la get a national squad mana- 
ger to play it. 

So we invited England's manager 
Eon Greenwood to test out his soc- 
cer skills against the computer. 

Ron graciously accepted the 
challenge and just before the Eng- 
land squad flew out to Spain, Sharp 
sent three computers (complete 
with the game) down to the squad's 
football headquarters at a Hertford- 
shire hotel. 

Several other members of the 
squad also tried their hand at the 
game with Steve Coppell and 
Kenny Sansom being the notable 



Between them they quided a 
rather strange England line-up 
through the first round and with 
Kenny in charge the team narrowly 
failed to qualify for the semi-finals 
on goal difference 

Ron fared rather less well. With a 
team that consisted of: Corrigan. 
Mills. Foster, Sansom, Wilkins, 

emissions 
\aBug 

Machine code! What on neutral 
gave the editor the impression he 
could sneak that past us? 

The Bug hasn't been bom who 
can't put a spanner in the works of 
a machine code listing. Snag Junior 
got to grips in line 1 which has a 
real question mark over it. 

Unfortunately author Pat Norris. 
soon spotted the problem and 
came up with a subroutine which 
makes data entry into that first line 
much easier. First of all replace 
line 1 with 45 fullstops. 




McDermott, Coppell, Keegan, 
Mariner, Woodcock and Rix, Ron 
took on Hungary in the first game of 
his tournament. 

C&VG's editorial assistant, Susan 
Cameron, helped Ron to key-in the 
opposition names and choose his 
tactics. And the result? 

England lost 7-0! Well we never 
said the game was easy . . . 

But he ran into a few tactical 
problems, like being forced to 
bring on substitute Peter Shilton, in 
the attack after a disappointing first 
half showing, in which the Hunga- 
rians claimed most of the midfield 
and stamped their authority on the 
game early. 



3000 FOR A- 16S14 to 16SS3 
3010 INPUT B 
3015 POKE A,B 
3020 NEXT A 
3025 STOP 

After this short program has 
been typed, type in GOTO 3000. 
The cursor will appear, awaiting 
input. Put in the following data: 
33,215,64.17,43,117,35.136,167,254, 
118.32.7,35,35,35,35,35,24,242,254, 
23,32,1,201.214,28,135,135,135,135. 
35,134,214,28,18,19,35,24,223. 

After the data has been entered, 
delete lines 3000 to 3025. 

One other point is that the aster- 
isks in line 65 are two multiplica- 




don signs and NOT a power sign. 

Also a piece of rogue paper 
obliterated a part of Pontoon dur- 
ing the printing process-ably abet- 
ted by T. Hitch. Line 133 suffered 
as a result 133 IF V = 2 AND A = 21 
THEN PRINT "YOU HAVE BLACK- 
JACK - 
is the correct version. 

Moonshuttle was left to Scream- 
ing Foul-up but he couldn't do 
much with it (he's not been well 
recently). But the printed version 
was for use with the keyboard 
rather than a joystick. The J in lit 
should be changed to 37 137 if yi 
wish to use joysticks to play tl 
game. Bye for now. - - * 



WIN YOUR 
FORTUNE ON 
THE HIGH SEAS 



<8-mg talents lc win piomohu' 
Cy leafless perto nuance m bet- 




THE MAZE 

MASTER 

AGAIN! 

■■■■ww.'.'.'i 



, As usual the player must guide 
this hungiy alter-ago through a 



TO WORK ON AN EGG 



Sea Adventure is one oi eigN tape 
games featured on Barjam Ihe rest ol ihe ;a 
Bytes Two Other major ganes -.imi.ri educeiionsl 
on the cassette are Stock Mai gene-el k-owiedge 
*et, in which the player -nust alphabetical Siifon ga 




o n Ho and a basket ol eggs 
N i.h tough pnaies gone salt i 

cues tapes tor the BBC Micro 
h Space Pirate you really g 


fclilUMiiiJ 

comas trom Bug Byte 


three skill levels, a trnit machine a I6K RAM pack and 

game, complete with random including postage and 


osts E5.0D 
packing, 


games lot the BBC mac 



WIPE OUT T HE NASTIES 



neving aliens. yes I.00OT - s* 
heen snatch- Polaris — a subm 
nlv defence is game tor the mode 
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ARMED, 
FUELLED AND 
ON THE MOVE 

ESZE 




games cartridges which can be j n g, flying 

bougtil (or Ihe new Dragon 3Z tute and f 

microcomputer. The Dragon is ment. 
being manufactured in Sw; 



the robots, or their hull 




The game comes m 


artndge run in 4K ot RAM and are avail- >!» 






and costs £19.95. Qthe 


games Melkshant, Wiltshire, or Ihe Lon- 


cartridges currently a 


vailahla don based Small Enterprises. In- 


art. Cosmic 1 




Ueteoroids and Ghost t 


nack. will set you back £5.95. 
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DRAGONS AND GOLD DIGGERS 


phase. The cave is flooding and 


u.„ ..«,.,.... .,»,...; IJilli'.^.HJilllilill,;! 




1 r coir' a cl Tano'"^^ 'd * 


undiscovered golden treasures game. We Colossal Cavern - a 
which are talked of in whispers maze ol r.aves and underground 
in inns end taverns by groups ol passages containing fabulous 
strangely gertied travellers. treasures The player must deal 
Trie treasure is guarded by with a dragon, a snake, spiders, 

which tire would-be treasure Ihe loot. 

hunter must outwit or defeat if he Commands are entered as En- 
wishes fo snatch some ot the glish phrases so the game is 


- bet the makers, Level 9 Co 
iitmg, are offering a specials 
ice id their Adventurers. 
Each copy ol the basse 
omes with a stamped addr 


r- coda" This is specially tailored 

lor the production of Adventure 

e games and includes a compiler 

as which runs the compiled code 
s- Colossal Adventure is the first 
ds of a range ol Adventure games 




IT'S SNOW 
JOKE ON 
THE SLOPES 



.„, FOR SPACE 
S CAPTAINS 



:l speeds up tha injure) 

a tandancy to Skiing was wtitten hy Cen 

' uns on an Atari 800 safely to 
ime to adiust to the new speed, and costs £19.95 from branches Micro 
If you Find your skier hurtling ol Currys, Maplin Electronics and ' 
" iklogs CalisloComp 



There are 




attempt, a s 


raightforward down- ■ 


slslnm race 


% 




as many skiers as *< 




:pm plate the course 










mains the s 


me although the lea- 


lures alter 














with agility 


between the flagged 


" Hoards 


bound nn the course 


,n the shap 


,ca patches and 
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STAY OFF THE 
COMPUTER 
CAR'S TRACK 




NOW DODGE THE GDIDED MISSILES £ 



'hen the eighth cannon 



Imad" l^TT^T^- To avotd ZZZ m W« eluded In the flame «£ va^nr, -wo rim . ro 

l n .- aZMn",,,,, fly your ship .« and ■«"- J^ras- "I drff.cullv Game four in wfc.th you ha 

,alBly 10 confuse the projectile's only gives you one chance to collide wiin me 

Vnuf m,s,.or is in 'eeC s computer guided system. Your blast a laser cannon. It yau miss trolled car, and 

saued.on c-1 ,et t.ni-te.s ,n en ships are controlled with the a missilt Mi ■ ■ ^LS* 3 

attack an ire plane! s surtax Handsets by moving the icystick on to you. craft s position and traced 

mam. Me can-as bM ta. m the left a. right, and up and destroy ... JmpSSSd™ 

cannons olscec st.stea c, I, an down . r „™ lr UPUMOO end cos,, £1495 from all 




5 CENTRES TV GAMES CENTRES TV GAMES CENTRES 




ALIENS OVER 
THE CITY 
SKYLINE 




tantly o' the payability. 

armed approachable with only a joy- 
points stick and one fire button, com- 
i ene- pared la the rank of buttons on 

i com- The plane! surface is replaced 

patible range include space with a city skyline, behind which 

games like Demon Attack, and your craft can disconcertingly 

Star Voyager, a Fire Fighter game sink, making it difficult to judge 



FIRST SEVEN SPELLS OF NEW 
ATARI MAGIC 



ridges to UK Atari VCS owners 
produced by Ihe US Atari spin-nl 



Cartridges an 
£24.95. They w 






The plan 
path of the 



is protected by a games n 



(trough to UK ri 
ling a high de, 
in for Mattel a' 




LET ACORNSOFT OPEN THE 

DOORS TO 

YOUR IMAGINATION 



designers and manufacturers, or 

BBC Micro and Atom We kno> 

better than anyone the tat 

rhe machines, we know h 

ro get the very best from i 

hardware. And we have 

produced a range of exiin 

games, exacting business 

useful household software. 

The BiQsrsi Range Available 
Aeornsoft software- ranges 

from authentic arcade games likt 

Snapper in Xlgcbraic Mjuipukiiu 

to Desk Diarv to other languages 

FORTH and i ISP Striking colour. 

d effects and powerful 
II used to the full. And ii 
>t stop there. There is a 

complete range ol manuals. 

accessories and plug-in ROMs. 



graphics 



Just clip the coupon or write to 
Lthsoliiieh free t an I wail for the post 
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II by Ken Ttiomp; 
Liny speed is sd g 



I, BELLE of its analysis 
ivcis He is also If 

i chess Backgammon 

i of Bell match agamsl I 



BttU 



enge gan 



BELLE has a stored opening booh of 
300.000 positions which it scans in just 
ind a hall seconds! It was built out ot 
chips in the Spring ol 1980. won the "It would be looli 
World Computer Chess Cham pi on shin a game against BELLE, 
few months later and has since won a than I tactically, so 



may begetting tt 

teal the world's best mechanic 
ititv. so I ill oinj hi I'd better try tt 



time wiiling chess-playing prograi 



restricts the Knights even further. 

28. ... P-KB4; 29. P-R3. K-B2: 30. 
K-Bl. P-K4; A temporary Pawn sac- 
rifice aimed at getting his King into 
play. However, the King and Rook 
now become vulnerable to Knight 

Berliner comments: "I had done 
my calculations and everything 
seemed to be in older. But against a 
program that was by now probably 
looking at least nine ply deep, one 
mistake could prove fatal.'' 

31. PxP, K-K3; 32. N-N6. R-B7: (If 
32 . . . KjtP?: 33. N-B4ch wins the 
Rook.) 33. N-K2, KxP; 34. K-Kl. K-K5: 
menacing, but also placing the King 
in a dangerously exposed position. 
3S. N-QB4, P-KN4; 36. K-Ql. 

36. ... RxK (BS)! 37. PxR. K-Q6: 
More bold play by Berliner. He is 
now a Pawn for a Knight behind in 
material, but has a passed Pawn on 
the Queen side,. a potential one on 



£VS ft fi 



I Berliner's obvious respect for his 
electronic opponent may seem ex- 
cessive but it is justified by the 
game that follows. 
BELLE (White) v H. Beiline: (Black 
- Mekhine's Defense) 
1. P-K4, N-KB3; 2. P-K5, N-Q4; 3. 
P-Q4. P-Q3; 4. N-KB3, P-KN3; S. P- 
QB4, N-N3; 6. Pxp, BPxP; 7. B-K2. 
B-N3; 8. O-O, O-O; 9. B-K3, N-QB3; 
10. N-QB3, 

Dp to here BELLE was "in the 
book". 10. . . .P-Q4! ll.P-B5,N-B3;12. 
BxN, PxB; 13. Q-K2, B-KN5! Thre- 
atening to take the Queen Pawn. 14. 
QR-Q1, NxP; IS. BxN; BxB; 
16 RxB? Berliner considers this a 
subtle mistake. Apparently White 
wins two Knights for only Rook and 
Pawn. However, the variation 
favours Black who obtains much 



better-placed pieces in the follow- 
ing end game. 16 QxR; 17 NxQ. 

BxQ; 18. N(Q4) x B, KS-Q1! 
Threatening to penetrate to the 
seventh rank, BELLE now defends 
well. (If for example, 19. R-Ql, 
RxRch; 20. NxR. R-QB1; wins a 
Pawn.) 19. P-QN3, PxP; 20. PxP. R- 
Q7; 21. P-KB4! 

A good move which prevents 
Black chasing away White's Knight 
with a Pawn when it reaches the 
good defensive square of. 04. 

21. .. . R-ON7; 22. N-Q4, R-Ql; 23. 
N-R4, R-Q7; 24. N-QN5, P-QR3: 25. 
N(5)-B3. R-QB7; 26 R-Ql. R(l)-Q7; 
27 RxR, RxR; 28. P-KN3, 

White is badly restricted. It was 
necessary to defend the King's 
Bishop's Pawn to avoid threats such 
as R-QS and R-QNS. Berliner now 



the King side and a strong King 
position. 

He comments, "Black has excel- 
lem winning chances." Of course, 
this largely depends on the player's 
ability. Against a lesser opponent 
than Berliner, BELLE might well go 

38. N-KN1, P-N5: 39 P-R4, K-K6; 
40. N-K2, K-B7: 41. K-Q2, P-QR4; 

Only now does a Black victory 
begin to seem likely to the un- 
trained eye. Even so there are many 
difficult variations to consider, 
which space prevents me from in- 
cluding here. White's best chance 
now was probably 42. N-04. 
However, BELLE continued: 42. K- 
03, P-R5; 43. N-04, P-R6; 44. K-B! 
P-R7; 45 K-N2, P-KB5! 46. N-l 
47. Resigns. 



BY MAX BRAMER 



we won't be beaten 
on prices.: 



Just compare 



them! 




COMPUTER GROUP 






EVERYTHING 
SPECTRUM 
OFFER... PLUS 



PUS 

h 



SRS MICROSYSTEMS 

fa 



C.P.S. GAMES 

THE LORD OF THE RINGS : part 1 



EVOLUTION OF MAN 



THE GAMBLER'S PARADISE 



PETER RABBIT AND THE MAGIC CARROT 



KING ARTHUR 

ATARI OWNERS ! ! 



C.P.S. 14BRITTON STREET LONDON EC1M 5NO 



FULLER FD SYSTEM £39.95 

Professional Keyboard & Case for Sinclair ZX81 & ZX Spectrum 
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The Wif&Tale 



"Disaster! I have been foully 
slain by a wicked warlock!" 

"I ve torpedoed the sixth 
Kllngon. Now I must lind a 
Starbase. Heading 60 de- 
grees warp factor eight." 

Such are the remarks that 
hurtle through our house, as 



s Irii 



in I dre 



1980s equivalent ot the old 
jsanna. 

No more da the tinkling 
ivories herald a burst of 
"Love's Old Sweet Song", 
nor even a lusty chorus of 
"Roll Out the Barrel". These 
days I tie keys are pressed to 
cries ol "Poke Ihe Ham", 
(the modern version of Pin 
the Tail oo the Donkey'), 
"Gel G String" (nothing to do 
with strip poker) or, more 
enigmatically, F2 00 OC 

The computer, it seems, is 
Ihe latest in man's compen- 
dium ol hobbies to lui 




Irom 



lorld. "At 



' declares my golling 
widow friend, your husband 
does not disappear tor hours 
on end every weekend. You 
know where he Is." 

Physically. I cannot deny, 
there is a figure hunched in- 
tently in a cornet ol the room. 
The cups ol coflee, carefully 
positioned, are retrieved, 
empty, alter a lapse oltime 
At mealtimes, the figure i: 
there— well, eventually — 
and gives every appearance 
ol eating according to co~ 

Canversatianally, it 
another question. Casual r 
marks are met with 
dreamy, vacant look ai 

More mince, dear?" I 
ask "I saved 500 bytes, 
comes the reply, flt what cost 
lo the digestion, one won- 
ders? 

"The sink is still blocked." 
". . . then it might crash" 
Surely it cannot be that 
serious? 

I see Ihe grass has grown 



operated 



suppose 



again." "I could Inst Del it." 
With a phasar-operated 
lawn-mower. I presume. 






the 



minutiae of everyday 
must appear, to one who nas 
just heen ruling the world! 
Belore that, he saved the 
known universe Irom extinc- 
tion by an alien lorce, then 
traded intergalactically 



floors? My interest was 
roused. Well, no, nol yet. 

ey were working on it. 

As the programmers tend 
to be men. obviously Ihey go 



,ll[l|ll I! 



and 

lachmery Why is the magic 
not Ihe same in a trip to the 
chemist lor soda, or lo the 
hardware shop for a spare 
part lor Ihe lawn mower' 

I was engaged in con- 
versation recently with a 
plumber who had come la 
mend a teak m the waier- 
tank. i a drip? Good grief. 

wiped oul two-thirds ol the 
population ") Spying the 
computer, he expounded on 
ils mysterious allure The 
aggression ol most games 
appeals to man's violent na- 
ture. He can sublimate, elec- 
tronically, instead ol beating 
the wile. They don'l make 
plumbers like they used 
Had I realised thai 
house could be run by i 
puler, he enquired. It would 
put an the heating, the 
the electric blanket. Do the 
shopping, cook 
wash the shirts 



t r« ii 



jobs 



around the house (i 

n switches), leaving Ihe 
smaller tasks to a later stage 
ol development. 

In the States, there is a 
ecognised breed ol compu- 
er widows. A computer can 
be cause for divnrce. Neg- 
lect? Desertion? Adultery? I 
have had my doubts about 
that BASEX tape. 

The bookcase groans with 
a new range of reading mat- 
ter. Software Secrets, mur- 
murs one tome, beguilingly. 
1001 Things to do with your 
Personal Computer 
leers another. Odd that it 
does nol mention Ihe hall 
dozen which spring instantly 

"II you can') heat them 
join them", says the olt 
piece ol advice. Imagine Iht 
scenes ol violence il we were 
both jostling for the eight- 
hour slot on a Saturday. 

Anyway, dinner is ready. 
"Won't be a moment. I'll jusl 
program it to play itself ai 
chess while we eat." Well, 
that's fun lor it! Imagine the 
surge ol triumph in its steely 
breast when it wi 



Come lo think ot it, I won- 
II whether Ihe cuoning 
beasl is gradually eliminat- 
ing Ihe, human element 
altogether. II sorted out the 
world, all by itself, for lour 
hours the other evening. End 
ol human lile in 2030. It was 
ted with more information. 
We watched, helplessly, tor 
another lour hours. End ol 
human lile in 2030. 

My laotball widow neigh- 
bour knocks do Ihe door 
"Faocy a trip into town? " 

shall 



lea 






have lo mak 
minute. " The s 
ol "So long, ils 
know you" co 



means Ihe SS Enterprise has 
collided with a star. I musl 
put the kettle an quickly, be- 
lore he boldly goes anywhere 

She looks ballled. What a 
simple lile she leads! She 
knows her husband is run- 
ning round a muddy field, in 
bitter cold and shorts, chas- 
ing a piece ol leather. 

Mine, on the other hand. 

spaceships and tailed, on a 
slight navigational error, to 
repel a galactic invasion. 

It makes you sort ol proud 
doesn't it? 



The 3-D 

space 

fortress 




ARCADE 

NOT TO BE MISSED 



■UMiUllWUil '". 


Missile Command was the fits 


be deton 






semblance of realism to vide 


he. that 


Based around an anti-ballisn 


are mnr 


missile (A.B.M.I conflict over 




number of cities, which have t 








it ra creates some of the horror 
of a nuclear war. 


beginnm 






Over the wall and the enemy 
fortress is mapped out in marvel- 
lous detail before you. One hand 
do the loystick and the other on 

ranks of missiles, the green can- 
nons and red fuel tanks Planes 
are watting on the runways be- 
neath and these can be strafed for 
extra points while blown-up fuel 
tanks provide extra fuel as you fly 



r, TIm i 



The a 



a 'he la 



« you ti 



it and change 
altitude. You can judge your 
height by the size of the player 

smaller, depending nn altitude. 
And there is also a shadow which 
follows its every move 

through the tiny gaps between the 



thing the begi 

the enemy not to aim his missile sight la 

planes. Once through the dog- crass on the screen which 

light, you are involved in a new guides ihe warhaodil 

battle at the enemy headquarters, the descending missiles. This is 

This is a better defended fortress because missiles have to he fired explosions whi 

with tighter passages and in- from ground to air and m the split sting cut of thi 

creasingly heavy firepower. second that takes, the enemy Leave one ( 

The Climax of Zaxxon IS the warhead will have already pas- the base use 

battle with the armoured robot sed through the area of explo- these must b 

and Its homing missile Here six slon, satellites whic 

hits are needed before the missile Instead, fire just below the either edge of 

and robot are vanquished. oncoming missiles and they will Satetlilt 




THE GAME WITH MORE ZIP 



thay 






ess. you next h 
Bhemy Heel. 






The main character in Pepper 

sio n ally prone to complete a Dr 
Jeckyll and Mr Hyde translorma- 



penetrated your first lines 





ACUTE 
AQUATIC 
FAIRY TALE 



~ ^it BE Bally s latest mechanical (an- 


alien figures in fne centre which 


il HHp tasy includes features seen an 


light up as (he flame progresses 


w I HS lio'li iris :■■::! i:i:ii:- mis p jyfml; ■<'■ 


Down each side Me ranged space 


_-,-#^*^^^T\ \I vour ,0C3 ' sreilt ' B - 




Jl \pm Llke pj nball it features drop 


wary d layer 




ThE aim ol the game is to hit 


PN t' v^ ulr) ™ games il employs laser 






spelling out the word F-R-E-N-2-Y 


IJ-/X/ ■¥ 'Oft 6 field. 


are lit up. This puts the machine 


_^fT~<-S 1 Rapid Fire [hat s 1W name 


into rapid lire made — and you 


■^tTw~y^^O ::■:.■, 


can blast away at ttie space tanks 




per minute! 



tura which can pass through style LED. scoreboard. But The aliens send Out blasts ol 

I there the similarity to a regular fire which you have to lend off 
ig Sea Dog of the saga is plntaBle vanishes. using your force field 

isentert on the screen by s The first thing the player will Also featured on the machine 

face and ihe Devil Fish are notice when he steps up to the are a laser blaster Button which 

II Blue octupus-like crea- machine are tfiB two pislol-like you can use to help Boost your 
>. These grow progressively grips — Which control the action score — and in real moments of 
;r as ihe Sea Dog feeds them — at the front of the machine, stress when everything seems lo 
mtti hail. Eventually Ihey get With than you fire the projectiles Be firing at you at once you can 

' " id defend yourself with the force hit the panic Button wh i - h *" 



a Don 



field bi 



ji salvation. But y( 



el Devil Out of tfi 



ssivety harder, playfield. 



tall favourite with serious pmhali 
las players but it certainly offers a 
Ihs ni> iv challenge to all arcade 
addicts everywhere 
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This program is based on those plastic puzzles which consist of 15 numbered plastic 
tiles which have to be arranged in ascending order of value. In the program the 
numbers are replaced by shapes which when positioned in correct order make a 
picture of a sail boat. This picture is displayed at the start of the program before the 
computer scrambles it. 

Your task is to unscramble the bits and complete the picture in as few moves as 
possible. To do this you move pieces into the space marked with a cross. 

If the section you want to move is above the space you must press M — the down 
key. Other keys used are V-up, H-left and K-right. There are five skill levels to the 
game. After you have become familiar with the method of moving the pieces you 
should be able to advance to higher levels which scramble the picture even more. 
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JllCalista Computers Ltd. ill 

^^B^^ 119 JOHN BRIGHT STREET ^^ I ^^ 

ATARI BR "' NGHaM ATARI 



ATARI 400 with Basic 
language 249.95 
without Basic language 
E199.95 




ATARI BOO 

with Basic language 16K 

£499.95 




ATARI 810 

Disc Drive with DOS II 

£299.95 




ATARI 410 
Cassette Recorder 
£50.00 








ATARI 400 
32K E339.90 




ATARI BOO 

with Basic language 48K 
E579.95 




32K UPGRADE 
foi ATARI 400 
E89.95 




L.E STICK 
£25.00 



ARCADE GAMES 

ASTEROIDS 
BASKETBALL 
MISSILE COMMAND 
PAC-MAN 
SPACE INVADERS 
SUPER BREAKOUT 
MOUNTAIN SHOOT 
REFLECTIONS 
ANGLE WORMS 
LUNAH LANDER 
REARGUARD 
REARGUARD 
JAW BREAKER 
FROGGER 
PROTECTOR 
CHICKEN 
DODGE RACER 
NUKE SUB'GALAXY 

DEFENDER 
NUKE SUB/GALAXY 

DEFENDER 
KRAZY SHOOTOUT 
SHOOTING GALLERY 
RACE IN SPACE 
GHOST HUNTER 
GHOST HUNTER 
ALIEN SWARM 
ALIEN SWARM 
HOTFOOT 
GALACTIC CHASE 
GALACTIC CHASE 
ADVENTURE GAMES 
ADVENTURELAND 
PIRATE ADVENTURE 
MISSION IMPOSSIBLE 
VOODOO CASTLE 
THE COUNT 
STRANGE ODYSSEY 
MYSTERY FUNHOUSE 
PYRAMID OF DOOM 
GHOST TOWN 
SAVAGE ISLAND PART I 
SAVAGE ISLAND PART II 
GOLDEN VOYAGE 
ZORKI 
ZORK II 
DEADLINE 



E?9 <)!) 
£;'J 50 

£29.95 

. . . 



djC23.00 

iiiL':i oo 
di£i9 25 



ACCESSORIES 

650 INTERFACE MODULE 
16k RAM BOARD (200) 
16k RAM PACK (BOO) 
32k RAM PACK (8001 
32k UPGRADE (400) 
PADDLES (Pair! 
JOYSTICKS (Pair) 
JOS^ P/AST[R DISKITTI 
BLANK DISCS (Each) 

BOOKS AND MANUALS 
DOS 2 MANUAL 
DE-RA ATARI 

MASTER MEMORY MAP 



£89.95 

£13.95 
£13.95 

£21.95 



£5.95 
£17.00 
£4 95 



SOFTWARE 

WORD PROCESSOR 
INVITATION TO PROCR.- 
16k[c) £16.50 INVITATION TO PROGRAMMING 2 
INVITATION TO PROGRAMMING 3 
(d) £20.20 CONVERSATIONAL FRENCH 

ROM £29.95 CONVERSATIONAL GERMAN 
16k (c) £26 Y: LUNVtRSUiOMAI ITALIAN 
'■i ■: 
it-, if £19.95 MINI WORD PROCESS'/.' 
(d) £19.95 KIDS1 16k (c) 

16k ci £21 95 KIDS II 16k (c) 
(0] £25.50 BOBS BUSINESS 16k !ci 

16k (c) £13.80 GRAPHICS MACHINE id) 
16k (ci £15.95 PLAYER PIANO 16k (c) 



£93 95 
£15.95 
£22.95 

171 95 

£39.95 

s:ay 95 

£9.95 
£3 9= 
£9.95 



fKi.50 
£16 50 
£16.50 
£16.50 
■ 

£16.50 
£16 50 
£16.50 
E16.50 
£16.50 
£16.50 
£30.95 
£30.95 
£39.50 



TUTORIALS 

DISPLAY JSTS 16k (C) 
HORIZONTAL & VERTICAL 

SCROLLING 16k (c| 
PALlt FLIPPING 16k (c) 
BASICS OF ANIMATION 16k ic! 
PLAYER MISSILE 

GRAPHICS 32k (C| 
SOUNDS 16k (c| 

BUSINESS AND UTILITIES 

CCA DATA MANAGEMENT (d) 

TEXT WIZARD Id) 

CHARACTER GENERATOR 1 Bk (el 

3-DSUPERGRAPHICS40k(cdfd 







COMPUTER CHESS 












STAR FLITE 


W) 










GALACTIC EMPIRE 
















FLEECE 












THRESHOLD 












CRYPTS OF TERROR 








CRI.SH '.'HUMBLE. CHOMP 








RICOCHET 


M „•■ 










UPPEH REACHES OF APSHAI 32k (C 














MURDER AT AWESOME HA1 
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Calisto Computers Ltd. 



COMPUTER & VIDEO GAMES 



Listen lo Ihe children of the night — how sweet they sound. Their 
howls and moans echo through the gloomy corridors of the Haunted 
House. Once within the rambling edifice you will he confronted by 
nun; unknown horrors. 

There are several rooms to explore and dangers to cOfM with - 
urn mu\l escape. Otherwise \ou could he joining the 
inhabitants of this golhic mansion before long! 

Once the door lochs behind you there is on)) one 
way out — but telling you more would spoil our macabre 
entertainment. Useful words to use are: Go, Take. Leave, 
1st, Exorcise, North. South. East. West, Up, Down. 

Statements 10-600 set up the arrays describing Ihe 
rooms and their contents. 600-700 ties the subroutines 
together, 1000 handles the keyboard entry. 20(H) lists what 
.mi are carrying. 3000 decodes verbs and generates the 
associated messages. 

The author reckons the strength of his program lie- in 
Its lUsihility. Any room names, object names and room 
contents can be changed simply by altering Ihe statements 
Lissianina Ihe string contents. The vocabulary will alter 
accordingly. The interaction between the room contents 
can similarly be altered and does nol depend on Ihe mum 
contained in Ihe arrays. Thus Ihe body of the program ci 
handle any number of rooms, with any Interconnection, 
uitlioul alteration. 
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J.K. GREYE SOFTWARE LTD 

Dept."8, 16 Park St., Bath, Avon BA1 2TE. 
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Hi/ WHAT PEOPLE ARE SAYING ABOUT OUR 

<GK BBC MICRO GAMES 
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GAMES FOR MODELS A AND B 



GAMES FOR MODEL B ONLY 



ALL CASSETTES AVAILABLE NOW FROM: SINCLAIR {I. J. K. Software) 

ISEE US AT MICROFEST '82, MANCHESTER! 55 Fitwoy Road, Bispham, Blackpool, Lanes 
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12 e pro*'* -:i FN .8i viwoisubw 
■ |f s SPSS** score. u-m.u...WKt'11'U*" 

I job EHORROO BBLU „ : L „ -.; ., ., 

! litS^ — « 

S gS"Sa KM B" '!»»•• I 

• 4 « defprow;" *- , 
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HoppER 



You could really gel caught on the hop in this original graphics packed extravaganza. 

Space Hopper has five different stages to test your skill and dexterity. 
In stage one you have to leap your Hopper over buildings as they move past. You earn 

10 points for each leap — and as the game progresses the gaps get smaller. 
Stags two sees the appearance of a dragon type monster in the top left hand corner 
ol the screen This monster grows bigger as you attempt to bounce your Hopper into 
flying bricks which Nil across the screen at random heights. Then comes stage three 
which sees the monster start to move across the screen. You have to land your 
Hopper on the monster to win points. 
Stage tour and a spaceship appears You have to guide the Hopper into the landing 
bay You get 500 points for a successful docking — but take care as there's not much 

room for error and there is a time limit. 
Three other space hoppers appear for the final stage - and you have to guide your 
Hopper onlo one of its bouncing chums You receive 300 points for a perfect landing. 



2 CLS=L*=CHR«(134)+CHR*!i32)iC=0iB=0:0=1020:Y=970lXl-O<Bl-0>a2»O«E-StSDaUff76 

3 G*=CHR* ( 152) +CHR* 1 173) +CHR* II6W 

L, GOSUB57:D=0-3:PRINTeO,F*;:N*='" , :H*=" ti _ ui „_, _, .,„.-».,- 

5 p=HI1=202!S=O:Z = ':»iU=O:D=0:H=O S Xl = Xl*l!lFXl<4Sl-Sl + l.S t -E. 

6 pnRQ=lTD6:F0RT=lT010:0UT255,6:DUT255,7:NEXT:FDRT=lTrnu.< 



>:0UT255,S:NEX" 



8 Cl*(l 



ilB*- H 



+CHR* f 1 75) +CHR* < 1 ->2 > - 



+CHR»< 

"+CH«*(l&0)+CHRt (165)" 
":M*(4)=" ":M*<5>=" 

10 FORT=1T0196STEP6:N*=N4+MS(RND 
NG*(64 191) ; :X=15360:Z=1 

11 PRINT05, STRINSSflO, 191>? 

12 REM ** BTP.RT OF FIRST MISSION 

13 0UT255, 6!OIJT255, 7 = G=PEE> 
NKEY*="J"P=1 

= 1 S=S+ 1 I M=M+N : I FS=9G05UB 1 7 
15 PRINTE768, MID* tM*, Z, 64) ;:IFPEEI 
*■ [Z=z+lsIFM<769P.NDP=OG05LJB64ELSEPRINTe990,B: 

! 16 IFZ = ::S55OT0J0EL3EG0TO13 

s 17 S=0=IFN=-64N=64EL5EN=-64iP=0 

I iQ B=B+5s RETURN 

I 19 REM #* START OF SECOND MISSION ** 

i 20 FDRCKlTDfliF0RT=lT010:0UT255,6:0UT255,7lNEX 

38 COMPUTER b VIDEO GAMES 



= " ■'+CHR«U70 
T:M*=STRING*( 






; 14400) tPRINTEM.BS; :1FG=&. 



32DRPEEK(M+> 



+CHH*(174)+CHR*(174)+" 



>32G0SUB64E1_SEPI 



FrjRT = lT020:NEXl 



1EL5EIFI 
1 J M P=1 

., r -=lS=S + l=M=M+N! IFS=9G0SUB17 

23 PRINT0M.fi*; : D=D+ 1 : Z = Z-1 : IFPEEK (Z+XJ O32B0T026ELSEPRINTBZ, M; : IFM (7690NDP=O0RM 
1 8280NDP=0 : G0SUB64 

24 IFD>63G0SUB64ELSERRINT@990,B;:GDTO21 

25 G0TG21 

"■£ E«B+20iPRINTaZ n " "; : IFN=64GOT027ELSES=9-S:N=64 

27 0UT255 6:OUT255, 5: PRINT2M, B*; : Z = RND <B> »64+255: 0=0+1 I PRINTS0+I28, D*; :D*=MID*(C 
»,R, i> + " '':D=0: 1 FALLEN (C*)+1G0T030 

28 GGTD21 

29 REM ** 5T0RT OF THIRD MISSION »» 

50 FDRO-lTOa«FDRT-J,TO10>0UT2BS,6i0UT255,7iNEXTiF0RT-lT02O*NEXTT,QiC*-" , '+C*:0=12 
9:PRTNTP25 SI RING*(12, 191) ; :PRINT@914. "DIG BONUS " ;CHR« (94) ; t K-80Q 

31 1FQ=76BGOT01 10ELSE0UT255, 6=0UT255, 7=G=PEEK I1M00J :PRINT0M, B* ; : IFG=64M=M+1ELSE 
IFG=32M=M-1£LSEIFINKEY*="J"P=1 

32 IFP=1S=S+1=M=M+N:IFS=9G0SUB17 

33 fl=(S+l :PRINTefi,CS;: IFPEEK (M+X+l > (> 32G0TD34EL5EPRINTGM, 0* ; :K=K-1 : PRINTE926, K; I I 
FM<76SONDPO 10RM) 62BG05L'B64ELSEGOT031 

34 IFN=64P,NDSO0GOT036ELSEPRINTe0, STRING* (12, 32) ;=G0SUB64 

35 G0T031 

36 FORO»lT0i0*F0RT*tTOlOi0UT255,B«0UT255, 7 :NEXT : F0RT=lT01Ci:0UT255, 6 :0UT255, 5 :NEX 
TT 0:PRINT@914,[THR*(209> ; : 6=B+K : PRINT&990, B; 

37 PRINTER, CHHSI220) ;:PR1NTPM, [i* ; : M=M+64 : IFM (76BPRINT0M, A*; : F0RT=1T050: NEXT:GDTO 

38 REM #* STfiRT DF FOURTH MISSION ** 

39 PRINT&M Ot- :GS=CHR*(174>+5TRING*(e, 187) +" "+STRING*(B, 1B3) +CHR* ( 157) 

40 Gl»= il "+CHRStlB4>+CHRSC144)+■' "+CHR* ( 1841 +STRING* (3, 191 ) +CHR* ( 1BCO + " 
+CHR*(160)+CHR*(iaO) :S=0:N--B4:P=Ci 

41 F0RQ=lT0B:F0RT=lTQ10iQUT255,6:0UT255, 7 : NEXT :F0RT=1 TD20i NEXTT. : L=12B: F=2B5 

0.2 G2*=" "+CHR*(13G)+CHRS(175)+STHING*<£. 191!+" "+STRING*(6, 191 ) +CHR* ( 153) +CHR 

*U^3> IPRINTB3G STRING* (12, 191 ) ■ ! PR I NT8276, G* ; IPRINT8212, Sit; : PRINTG340, G2«; 

43 UT25^£i0UT255,7:&-PEEK<144iA.>;PRIMT(5M,B*;:IFG=64lfl=M+lEL5EIFG=32M=M-lELSEIFI 
NKEY*~"J* , P»1 

44 L=L-l:PRINT@L CHH* ( 131 ) ; •■ IFL=64G0TD64 

45 1FP=1=S=S-' =M=M+Ki 1FS=9G0SUB17 

46 PRINT@M p*-:H=2:IFM=FTHENGDTD47ELSFIFPEEK(M+X-64) O 32G0T064ELSEG0T043 

47 B=B+50O-PRiMT©990,B;:F0Ra-iT0iO«FQRT=lTQJ0«0UT255, B:0UT235,7:NEXT;F0RT-1TD10> 
0UT2S5.6SOUT2SS, St NEXT : FCJRT=1T010: NEXTT, G 

4S REM *-* STP.PT OF FIFTH MISSION »* 

49 H=l=Ei*U)=CHRS!166) +CHR* < 191 > +CHR* ( 1531 :0* (2) =CHR* 1 166) +CHR* < 140) +CHR* ( 153) :fl 

*(3)=CHR*(152)*Ci-R$<179>+CHn*<l&4> : P=0 

■^0 PRINT649 STRING* I 10, 191) ; iPRINTt?72B, 0* < 1 ) J IPRINT»733, P.* (2) ; :PRINT@73B, 04(3) ; 

51 0UT255, 6:DUT255, 7»S=PEEK< 14400) : PRINTeM, B%; : IFG=64M=M+1ELSEIFG=32M=M- 1ELSEIFI 
MI,EY* = "J"'p=l 

52 L-L-l iPRINTSL, CHR* < 131 ) ; = IFL=64G0SUB64EL5ElFP=lM=P1+64: IFM) 7&7GGSUB&4 

53 IFPEEK(M+X> <>320RPEEK(M+X+2> (> 32GDT054EL5EPRINTeM, 0* ; : GOT051 

54 FORT = lTOB0:QUT255,£-:DUT255,7sNEXT:F0RT=lTO60!0UT255, 6:0UT255, 5 :NEXT:F0RT=1T0B 
0:OUT255,&:0UT255, 7:NEXT 

55 B=B+300:PRINT@990,B; ■■ IFM=72BTHEME= 1 ELSEIFM=733THENE=2ELSEIFM=73BTHENE=3ELSEE= 
E:Q0SUB64 

5G RS=0*(Ei :F0RT = lT05OCi:NE';T:F0RT = 12aTD76.aSTEP£4:PRINTeT,STRING*(&4,32) ; =NEXT:GO 
T04 ' V*"^"~ 

57 REM ** SET UP SCREEN ** 

58 GS=CHR*(191)+5TRING*(10, 1311 
PRINT24 G*-G*-G*-G*-G*;CHR*(191> : : PRINT0&4, STRING* (64, 143) ; 

j RRINTS&4, STRING* (64, 143) ; : PRINT&9&0, CHR* ! 191 ) ; :F0RT=45T047 : SET < 126, T) :SET(127 

PHINT«S32, STRINGS (65, 191) ; :PRINT6959, CHR* (191 ) ;:F»=C 
+CHRSU45) -J^ J 

y EXPLOSION «» J ^—^- ^2 "~in* 
I &4 D=0:V=V-4:C=C+l:PflINT@M.CHR*fl4£)+CHR*C 
UT255 6:0UT255,5:NEXT:IFC='3QOT06flELSEPRINTl 

B5 M-=202iP=liW-64:S-=0! RETURN 

&E PRIf-T@=4, STRING* (64, 143' n."12a:M=330:P-l:M-&4;S-2:GOT042 

07 REM ** END OF GOME ** 

£6 FDRQ=lTDKiiPRINTB405, ■'■!■■* t-t GfiME OVER '■ ■+•» " ; !F0RT=1TD10:0UT255, fc!( 

!PR1NT240S, STRING* (19, 32) ; 




R9 pnRT=lT010:OUT255 6 :0UT255, 7 :NEXTT, 

70 CLS:PQRT-OTaB9£STEP64tPRINT»T,"SPBCE HOPPER 1 ' ; : PRlNT@T+52, "SPACE HOPPER" ; :NEXT 

71 ^>VTHENFORQ-iT010»PHIl*T»40B, "NEW HIBH SCORE > >> " ;B; lFDRT«lT030«aUT233, 6IDUT 
jSE HlNEXTiPIIINWOH " ■"«»*»<•«**«»>•***** " ; ■ F0RT=1TD30:NEXTT, Q: V = B = GOSUBH 1 

72 PRINT8405," YOUR SCORE >))>>" ;B; " ";: PRINTS470, "HIGHEST SCORE >>)>>";V : : 
FDRQ=lTUK>iFORT=lT010:OUT255,6!OUTI'55,7!NEXT 

73 F0RT=lT01C.:0UT255,f.:0UT2f.f.,S:MEXT:FDRT=lTO2u:NE){TT,a 

74 PRINTe847, "*+♦-» PRESS ENTER TO PLAY AGAIN 
74ELSEGDT02 

75 REM ** SET UP TITLE PAGE ** 

v & PRINTG67 "PLflY....";:FORT=lTQ200lNEXTlPRINT»I12,-HIBt«9T SCORER 
77 T*=STRING*<2, 191 > ->-CHR* ( 143) +STRING* (2, 131) : T1*=5TRING* (2, 



***-*»] iM-INKEY*'! 



:>CHR*(13)l 



;T*;' 



T*;' 



76 PRINTG137, 

TRINGK3, IBB) ;" " ;T1* ;CHR* < IBS) ; I 

BO PRINTCHR*<1BB) ;T1*;" ";T1*;" 

68) ;CHR*(176> ;T1»; 

Bl PRINT" ";T1*;" ";T1*;" ";" 

STRING* (3, 176) ; 

82 PR1NT*329,T2*;T2*;CHR*U31) ■" 
1) ;" ";T2*;T2*;CHR*U31) J 

83 PRINTl»457,Tl*;" ";T1*;" M ;T*;' 



;T*;" 



;T«; 



:; STRINGS! 



186) ;T1»{' 



T2*=STRING*(2, 1 

";T1*;STRING*(3, 143) ; : PRINTS201, T1*;S 
Tl*5 

; STRING* (3, 188) ; ! PRINTS265, STRING* (2, 1 

T1»;CHR*<17£> ; STRING* (2, IBB) ;" ";T1S; 

" ■ T2* ■ " " ; T2» ; " " : ' T2 * ; T2 « ! CHR * ' 13 

";T*;" ";T1*;5TRING*<3, 143) ; " ";T* 
*;CHR*U8B) ;T1»;" " 



';T1* 



T1*;STRING*(3, 1 



';T2t; ' 



84 PRINTS52: 
;T1*;CHR*(1B6) ;T1»;" 
B5 PRINT" ";T1*;CHR* 

86 PR1NTE649, T2»; 
■T2»;CHR*(131) ;" 

87 PHINTe5B5,Tl*;" ";T1S;" ";T1*;" ";T1*;" -}i: 
G*t3 176);" ";T1*;" ";CHR*<191>; 
86 PRINTSO STRINGSI64, 131) ;: PRINTSB96, STRING* <&4, 

CHR* 1 191) ■ :PRINT@Tt-63,CHR*U91) ; :NEXT 
kg F0RT=180TD757STEP64:PRINT@T, H*;:NEXT 

90 F0RD=lTD15iFDRT = lT015:0UT255,6iaUT2a5,3tNEXTT,QlWH«TMS4, 
ER) TO START <I> FDR INSTRUCTIONS ♦-M-M-Wj 

91 I*=INKEY*:IFI*="I"G0TO94 

3-- T=T + l:irT=200GOT090EL.SEIFI*=CHR*(13)GOT09 J ELSE91 
33 CLS:PRINT2962,L*;" ";L*; :G0T058 
90. CLS 

95 PRINTG13, "-M-+ +++ ■"*- SPACE HOPPER *♦* *■++ +***l 

96 PRINTe256,"<l> JUMP OVER BUILDINGS )) > > >>>>>>> > >> > 10 

97 PRINTS77 STRINGSU2, 131) ;STRING*U1, 179) ;STRING* 1 13, 131 > ; 

98 PRINTei53,CHR*<191);" MISSION " ;CHR* ( 191 > ; 

99 PRINT032O, " <2) JUMP INTO EACH SEGMENT P.S THEY FLY ACROSS 



2t ... ";T2*;" ";T2* 

";T1*;" ";T1*;STRIN 

:FDRT=OTOB96STEP64:PR1NT@T 

■ PRESS <ENT 



POINTS EACH JUMP": 



100 PRINTU3B4, " <3: 

101 PRINTS44B, 

102 PRINTS512. 



<4> 



JUMP ONTO THE < <BACK> ) OF THE MONSTER 
DOCK WITH STATION >. \ ! BE QUICK M! > 
GUIDE YDUR HDPPER ONTO ANOTHER >>>>)> 
";CHR*<93> ; " AND ";CHR*(94>" TO MOVE": 



20 POINTS EACH " 
>)>>>> BONUS POINTS" 
>>>>>>>>> 500 POINTS" 
>>>)>>>>> 360 POINTS" 
PRINTS7B8, ")>) J <(< 



103 PRINTS660, "USE 

104 FDRO=iT010:FORT=lT010 : DUT255,6 ! OUT255,5:NEXT=FORT-lT010:DUT255,5!OUT255,6:NE 
rriFORT»iT010!NEXT:FORT=lT010:OUT255,6'OUT255,7:NEXTT,a 

105 PRINT(?310, "iT-tif PRESS ENTER TO PLAY hh»' ; : IFINKEVS=CHR' 
l:IFS)200GOT0106ELSEGOT0105 / L^f\ -£ — " J.1 , r , 

106 FORT=300T0640STEP-64:PRINTeT,CHR*(152)+CHR*(179)+CHR*(i64. 

;:FORO=1T050:NEXTQ,T 

1.17 PRINTf»T-f&4, " "; •• F0R0-1T0 10 = PRINTeT, CHR* 

5,-, : NEXT:PRINT@T,CHR*<152>+CHR*<179)-t-CHR*ll64> ; 

lfiB FQflM=IT050iNEXTM,Q:FORT=644TOa36STEPb4sPRINTeT,CH! 

.iPRINTPT-64.," ";:FORM=lT050tNEXTM,T 

\m F0RM^T-fc4T0T-10-.P<(IWTeM, " "+CHR*(lS£)+CHR*(179>+EHR«U64i ■ sF-BR5«170. 

1'PRINT@M " " - : S=OiG0T095 

'10 PRINT&76B STRING* 164, 42) ;:FORT-1T0100: NEXT :F0RT=1TDB0I0UT255,6:0UT-.-! 

•PRINT@763 STRING* (64, 32) ; : B-0 = PRINT&990, B; :G0T039 

Ml PRINTe405,CHR*(220) ;:PRINTe405, "WHAT IS YOUR "" 

illELSEFDRH-"lT01SiFDRT-tTO10i0UT235,6'0UT2: 

112 PSHVTB44B, "SPACE HOPPER' 



:INPUTH*:lrLEN(l 
':OUT2EE,6'0UT2SS,S:NEXTT,[ 
"SPfiCE HOPPER"; : RETURN 



)GDT093ELSES=S* 
RINTeT*64, " 
CHR*<179)+CHR*<134) : :F0RM=1TQ 
■CHR*U79)*CHR*(1&4) 



)6G0T0 



VIC 20 16K ZX81 





Henrijs 



404 EDGWARE RD, LONDON W2 1ED 
TEL: 01-402 6822 km&£5£mthm 



MICROTAN 65 




IV EX -STOCK POST P, 
HALL ORDERS to: 11112 Plddinglon Green, London W 

T4KGERIKE- TANGERINE 







FOR TRAO€R 



It sure was a tough life being a trapper ou 
wilderness. If a great big grizzly bear didn't get you then 
the fierce winters would do their best to finish you off. 
But I don't regret a moment of ft. There's nothing quite 
like walking into a trading post with armfuls of furs and 
doing a bit of haggling to gat the best price. 

A lot of you young whippersnappers have been asking 
me jusi what il was like chasing little furry animals 
around for their valuable skins. Well now you can relive 
those bygone days from the comfortable surroundings of 
your ZX81. 

Among the many strange creatures you 11 come across 
out in that desolate wasteland, are ocelots, rabbits and 
coyotes. There is also the little known haggis, a wondrous 
beastie, whose fur commands some of the best rates — if 
you can beat the trader up in price, that is! 

You have to collect as many furs as you can and get 
them to the trading post. But you must take into account 
your supplies of food and water — and if you are getting 
enough sleep. Otherwise you could get into big trouble! 
The instructions are included in the program. Good luck 
and good hunting! 




153 PRINT AT 

. ,:■■; ■.. .-.'■ ■" 
iSB INPUT ft 
1?B IF INT «• 
EN GOTO 902O 




BEE GOING EXCHMM 
1*§;'"UHRT IS'VOUF, 



CONGRFtTLH- 




~-r^ 











































PAUSE 





NIGHT NIGHT . 



2013 IF H=l THEN PRINT RT 17 


a 


2014 IF R = l THEN PRINT RT IB 
Ilfl S? T ?,i5 THEN PRINT BJ 1 


& 



£"; CFP 




PRINT RT 12,0.: "OCELOT FUR = 


5©e© print rt i&, ©; "RRBEit fur ■ 


e-jrfp 




PRU5E 3276S 




LET ERU = 1 




GOTO 17 




PRINT RT 4 ,9; "VOU HRUE ",HF 




HRC-GIS FURS 1 ' 




PRINT RT 8,0, "YOU HRUE " , OF 




COYOTE FURS 1 ' 




PRINT ST 12,0, "YOU HRUE ".; O 




OCELOT FURS- 




PRINT RT 16.B; "YOU nFtVE ",R 




RRBBIT FURS- 


6835 


PRINT RT e,e; "YOU NOU HBUE 


H TOTAL 




PRINT RT 20,0, ■ HOU MB! 


fiI5 FURS UOULD YOU LIKE TO SELL 




IF HF<=0 THEN GOTO 609B 


ifl5B 




■ ■'■ ? -■ 


LET X = INT X 




ir «inr db x <© thch ocfto to 








LET M = M+. iXI-UFPI 


6975 


PRINT RT 0,25; M; " 




LET HF=HF-X 




PRINT RT t,9.;HFj" 

PRINT RT 20.9; "COYOTE FURS" 




■ 


IF r,F.=fl THEN GOTO 5140 


■ i: 


INPUT X 






sua 


IF XfCF OR X<© THEN GOTO 6 5. 


LET M-M*tX»CFP> 


" : ?£5 


PRINT RT 0, 25. M; " 


. ;■■ 


LET CF=CF-X 







6 ISO INPUT 



THEN GOTO 



5165 PRINT RT ©, 25; H; " 

6170 LET OF=OF-X 

6175 PRINT RT 12,3, OF:" 

6150 PRINT RT SO, 3.: "RRBBIT FURS 

61S5 IF RF.=B THE. J GOTO 522© 

fclOS INPUT X 

'.1-193 LET ,=INT X 

5195 IF X ;RF OR Xiffl THEN GOTO 51 



4000 PRINT ''FOOD / HUNGER • REST 
4010 PRINT RT 3,0; "YOU HRVE ",HF 



4040 PRINT 



MORSES OF FOOD I 



OU CRN 5URUIUE 
ITHOUT RNV REST." 

a-i,iB., — 



HOU HBVE 



1130 



PR IMT 

RUSE 32765 

THEN GOTO 5040 



I GOTO 

5005 LET 

3020 LET OFP=I 

5830 LET RFP-I 

5040 PRINT TRB 

50S0 PRINT RT 



5226 IF NlHFP THEN GOTO 627© 

623© INPUT X 

523S LET X = INT X 

624© IF (XiHFPI >M OR XtS THEN 

TO 6230 

6250 LET ' 

6255 PR IN 

6260 LET ... 

6265 PR INT RT i),9;HF; 

6270 PRINT RT 2B,9; "COYOTE FURS" 

5275 IF MiCFP THEN GOTO 6320 

6230 INPUT X 

529© IF (ktCFPI >H OR X <© THEN GO 

jee LET M«M- <X*CFP S 

f: 3©S PRINT RT 0, 25, M; ' 

. SI© LET CFrCF+X 

|3W PRINT PIT 5.9,CF," 

532© PRINT RT 2©. 9; "OCELOT FUR.E " 

5325 IF MlOFP THEN GOTO 537© 

5330 INPUT X 

5335 LET X=INT X 

634© IF IXlOFP) Hi I 

TO 633© 

635© LET M=M-'.X*OF! 

6355 PRINT RT 0,25. 



!RNt'*SB) +11 

<RND*10> +1 
"EXCHRNGE RATE. 
; "HRGGI5 FUR = 
j "COYOTE FUR = 



a THEN GO 



I LET OF=OFt!. 

6365 PRINT RT 12, 9: I 



RINT RT 20,9; 



IT FUR5" 



6375 IF l-KRFP THEN GOTO 642© 

"SB INPUT X 
53SS LET X=INT X _ ___„ 

639© IF (X*RFP1 >H OR XI© THEN GO 
TO 6380 __, 

6400 LET M=M-(/.*RFPI 

COMPUTER 6 VIDEO GAMES ■ 



COUNTRYSIDE 
PACKMAN 



Superb high-resi 
graphics. Machini 
lasic. £7.00 ir 



MISSILE 
COMMANDER 

New York is about to be 
obliterated by incoming 
ICBM's. Vou must direct 
your Nuclear anti-missile 
missiles to destroy them 
before they wipe out the 
city Classic arcade game. 
Colour & Sound effects 
are Brilliant. £7,00 tncl. 



TANK 
ZONE 



BBC 



destroying enemy mir 

reflexes of all BBC garr 
machine code. £5.00 Ir 



CONTROL 
TECHNOLOGY 



39, GLOUCESTER RD, 

GEE CROSS, HYDE 

CHESHIRE SK14SJG 

061-368 755B 



BBC BUSINESS 
SYSTEM 

A fully fledged business sys- 
tem. PURCHASER LEDGER & 
SALES LEDGER. Can handle 



DISASSfMBLlR 



Reveal the ! 
secrets of 31 
and User S 
Standard 



COMING SOON 



PHOENIX £8.00 



'available 
beginning 
of June. 



MORE DEALERS REQUIRED 



They said it couldn't be done! 

Galactic Tifte8IKD 

Those ever circling, swooping, diving Firebirds of the 
famous arcade machines, brought to the micro in Mike Chalk's 
ultimate achievement — Galactic Firebird 




For TANDY TRS-80 & VIDEO GENIE 



FOURTEEN levals of difficulty! Mike's last words: Nobody will avar gei male. 

It's ONLY available direct from Kansas but at a sensible £9.50 Vat and post paid 



* ^^ Kansas City Systems, Unit 3, 



Kansas City Systems, Unit 3, Sutton Springs Wood, Chesterfield, S44 5XF. Tri. 0246 850357 



COMPUTER Si VIDEO G 



_ . RINT AT 15,9;RF; 
64 15 LET T=0 
SA20 LET KRU* 

































































































































IF 




LET 


M=M-INT IBN 



HAUE JUST ROBBED 
5ES OF SOME OF vo; 

MONEY . " 
7230 PRUSE 3O0 



THEN GOT 



■ 
■ ■ ■ 
SOME ROBEEfi 



THEN GOT 



SOME ROBBESS 



roOD • HUNGER .' RE5T s ST1 
YOU HAUE S HRGGI5 rURS. 
YOU HRUE 50 COYOTE FURS . 
YOU HAUE 1GB OCELOT FURS . 
YOU HRVE 2B0 BABBIT FUR5 . 



CRN SURUIUE 



CDMHflMOS I 



CQMMRNDS 



CHANGE RATE. 



OF REST." 



DIED DUE TO I 



?040 PRINT 



._ .ibter'left" 

r; UITHOUT REST" _ 
■YOU COULD HfiUE SURl.'I 
ORY5 UITHOUT r™ 



OOO.'-URTE. 




NOW HRUE R TOTRL i 



I HRUE 50 



COYOTE FURS 



OCELOT FURS 



3050 GOTO 25 



■ OUR COMMANDS RRE 

' EOT .OP INK ' FOOr HMD URTER 
J > FOOCV-MlJl-JGER.REST.'STQRe* I 

COMMANDS RT TRRDING POST ONL" 
:Sj SEE GOING EXCMRNGE RRTE. 

UMRT IS YOUR COMMRND 7 



D URTER LEFT 

y OU COULD HA 
UITHOUT REST 

ITHOUT FOOD /URTER 

IN YOUR UILL.YOU LEF 

fl TOTAL OF £5367 NET 

( » HRGGIS FURS > 

C 58 COYOTE FURS ) 

< S38 RflBBir FURS > 



HOR5E3 OF FOOD «M 
3URU I'JEO - 1 DRYS 
SURUIUEC & DOTS it 




K-*^?^ 




ere "5 your chance lo bodly go 
Flyyourspacecraftthrougrit 
t of fuel Luckily for you previc 


„m,;; 


s ol the rod p 
land safely 


among til 


1 Kg 


sliding pad is 
nd side ol you 


tCTMfl 


ighl gre 
nee dow 

lasnear 


n salely your 
Point; are aw 
el and the en 


In:.'.' 


'H 


haye a Display 
ol fuel in you 


which i 
r ship's 

ii rs v'i" 


£ 


out speed end fuel th 
uting your flight You ge 


"■ 


ps pei game 
ei (he action o 

ed in this pros 


This ignites you 
d will gradually s 


SE 


ss Lhe re 

Grar.lv 



LM Nutnbe 
5 vertical 
HL. HS:lnc 


a; 5E 


mgf 


XMI). ™| 


H,-,', 


tal and 


Xj. Yj; Ho 


.,-„ liE 





10 OPEN '#1, 4,0, "k^ 1 

28 prT6AS£=54279:iWITuP=10S:3Gf'KTL=558 

30 HITCUl»53Z78*Pt8Pf^S3252*6WKTL=5i;i:77 

4.i HP(iiP8=5324S:HP0Sne=53252iHP0SPl=5324 
j: n P03i1 1=5-3253 
56 Fa>Lfi0=?04:PCuLRl=705 

70 LWTfl L04. 164. 104,133.205. la4.lo4.L3j. 
267 7l68, 1 7169.0, 133.264. 133,206.. 177,284, 

13b. 145.284.200. 2we.20S.247. 168 

71 WTfi 1,177,206,136,145,286,200.288.28 
3,247.96, 104, 104. 104. Ij3..iu5. 104, 184.133 
,2>C, 166, 254,163 

'2 2ihT" 6,1 j3,2cj4, 133,286, 177. 204,200, 14 
-i,284, 136, 136,286,247,168,254, 177,286,20 
0.145,^06.136,136.288.247,96 
~3 GflTA 104.184. 104.133.205, 162,0. 160, 2 1 :. 
'-..[lTi.0. 1 33 .284. 169 .0.145. 284. 136 .288 
74 DATA 249.232,136.24,169.81,181,205,13 

", 2."i5. 168,255,224.4.208.234.96 

" ■ii ii .m. ' mii i . 'i . i , 



i TO Hi 



83 FOR 

85 SEmO A 

98 POKE L536+I 

35 NEXT I 

38 60SUB 3000 



EC 



■H 



dti i^ElffiMSMa 

ii2 3ET0OLGP 2.8,8: 3ETC0LOR 4.0.0 

194 POKE PCGLR6.88:P0KE PCOLR1.30 

135 POKE HITCLR.0 

196 KL=0 

19B ri3=0 

200 FOR *=8 TO HL 

205 S=S+0.05:POc.E riPOS.rH , 10*3+140 

210 L-rcc^PePF^IF L</0 THEM 68T0 1888 












.81: SOUND 2,0,6.0:bOTO 525 


S<1 TrtEH GOTO 122tf 




51-: ir .iTIilh.ta,'.-* hNO iTICK\0,'-,o THEN H3 


in-; ooTo 2000 




=-i.*i£. :.5;£.liUMD 2. 10.0,4: IF HS>1.5 THEN H 


1123 SC=oC+3*0F*i.INTvai'1w>-11w> 




j 2 56 bOSUB 4115 




522* If i[iC.',0.^& WHO 3TICM.0X12 THEN H 


1235 FOB J=l TO 500SNEXT J 




BsSOUNE 2,10,0,4: IF HS<-1 THEN H 


1235 POKE PCOLR&.&JPOKE PCOLR1.0 






L240 ,:0=56:Xl=5S:VU=175:Vl = 182:VPie=l97iV H 




525 X0=X0+IfVKHS.> 


!ij^207;xno=ias 




536 GOTO 200 


1H1.& F.:„E riPuSP0,30:PuKE riPOSPl ,5:P0KE H ■ 




1000 POKE niiCLfi.u 


F O3f»,190 




1012 POKE nF'QSP 1.5: SOUND 0.a,0,0:oOUNO 1 


1255 LV<5 




,0,0.0 


:2e.O bF;HPHIC2 7:3ETuJLufi 2,t).&:CGL0R 1 1 




1214 ON Lv ijijTu lluu.l^uu.lodu 


i2b2 GuSUB 4300 




nee if strig<0>=0 then soto \w* 


1264 POKE 752.1 




LuS-D liOTG 1020 


j 266 bUbUB 4115 




1040 FOP. 1=6 TO 1 


1263 6030B 5040 




1850 PES=USft< 1536,P6.P1> 


I27t> bOTC. 190 




1068 NEXT 1 


I3B0 IF X&,50 HMD X0s6b ANCl Vu.-lbU HUG 3 ■ 




137B WTO 138 


,1 THEN 60TQ 102O B^M 




1188 IF ;-i0>51 HMO X0>,73 rttd V8H38 hWD 8 


1310 lr .-.0/l7lo. HNfl AtKl31 Httu T0.-150 HNG W 



CHnnnEL 



8 



SOFTUURRE 



TWO NEW GAMES FOR ATARI PERSONAL COMPUTERS 

BOMB HUNTER 



CAVES OF DEATH 



JOA.M Compu!er(16 
DOCompjternSK) 



nonmnn nuoio ltd . 



TRS 80 Software m 




* ACORN £139.95 
+ BBC £348.25 

* VIC20 £159.95 

* VIDEO GENIE £299 00 

* TANDY £50 off 

All prices ex VAT, delivery free 

SAE FOR LISTS 
ZX81, ATARI, APPLE, NEC, PERIPHERALS, PRIN- 
TERS. CUMANA & OTHER DISK DRIVES, ETC 
Full range of software, books, spares, etc. Aulhorised 



r^i SOFTWARE CLUB 

i* ,5 SAVE MONEY — 

T*<*r TRY BEFORE YOU BUY 

CALL IN AT YOUR LOCAL OR RING 
FOR MAIL ORDER PROMPT 
DESPATCH 




IMAGIC — NEW RELEASES 



Ft VOYAGER 



BIG SAVINGS ON ATARI TV GAME CARTRIDGES 



SPECIAL OFFER 



I COMPUTER & VIDEO GAMES 




TriEn SOTO 1320 

i goto 2000 

I iC=S015*DF*<INT\Xnw 



) j+5H*0F*< 5 



t oOTO 2500 

i UHJH.1 

J GRAPHICS 
2 .■■.;-., rGi-.E HPG3P0,5:POKE HP03P1 ,5: POKE HP 
■— " i,5iP0KE HF'USHl.5 

j FOR 1=8 TO 16 
2015 FOR Jefl TO 16 
■ 1 3ETC0L0R 4,1.10 

i SETCOLOR 2,I.10:SOUNO 0.10*1.0.10=; 

ounli 1,5*1.0.10 

— 1 (CXT jiNEXT I 

2>"40 iOOhO 0,0,0,0: iUbNU L ,0,0,0: SOUND 2 
" "',& 

J IF Ltt->5 THEN GOTO 2100 

: GRAPHICS 7 

i SETCOLOR 2.0.0: SETCOLOR 4,0,0 

I OH LU GOTO 2070.2080.2030 

j iuiuo 4006:&OSUB 5000:&QTG 190 

I GOTO 11 35 

■j Gu70 1235 
2itM OP.wPHiCS 18 

lUifl POSITION 2.2:? #6;"KEEP TRVIN6M" . 
:,:■.■> POSITION 2,6:? #6;"FINftL SCORE **SC 

3 POSITION 2.10:? #6;"PRESS HNV KEV" 

5 POSITION 2,111? #bVTQ TRV AGAIN" 

i u£T #1.K 

j 5utO SB 

a FOK£ rtF0SP0,5:POKE HPOSP1 ,5:POKE HP 

j, 5: POKE HPGSI"U.5 

5 GnflFrilCS 18 
251a POSITION 2.2:? #6;X0NGRATULHTIONSf 
- c .20 POSITION 5,4:? iGi-SUCCESSFUL 11 
2530 POSITION 7.5:? #6i"l1ISSICiN" 
- POSITION 2.8:1 #6;"FInAl --.CURE ";3C 
j, POSITION 2,10: ; #6i"PRESS ANY ittV" 
5 POSITiuN 2,li:; §b;"TO TRV AuAIN u 



3010 POSITION 5.: 
3020 POSITION 5.3:? #6, 
3036 POSITION 3.5: '; #6, 
i040 POSITION 2,7: 



: :o70 .SET »1,K 
W5 GRAPHICS 18 
;3s0 POSITION 4,1:; 
3093 PGSIUON 0.21? 
«J95 rOSiTlON 4.3: i 
3i6d POSITION 2.4:? 



•6;" INPUT NUMBER " 



! »b; ,, l=NGUICE" 
' #6i"2=EXPL0R£R- 
" ; u 3=C0fim4NOER" 



3119 POSITION • 

3120 POSITION < 
3130 POSITION 4,3:1 
3150 SET 1 #i,k 
31G8 iF rv=4S THEn 0F=1 : FD=0.4:RETURN 
3170 IF k=50 THEN DF=2:FB=0. 45 1 RETURN 
31GB IF K-5i VHEH DF=3:FD=0.5:R£TuftN 

& 0010 3150 

GRAPHICS 71SETCOLOR 2.0,0: COLOR I 
■;m.v. flOT 0,5H:ORHmO 2.55:DfiAWT0 5.74 
■-U0 PLOT J'J,74:0hRWT0 3b, 70: DRAHTO 40,6 I 
-:jRhh70 .,■.,<:■ ■.HKi-.HlLi 48,53: DRAHTO 50,50 
:3P.mhT.j 6t,.55:0Rl4iHTO 03.30 
t>-.26 PLul to, 30: DRAHTO 76,50:DRAHTu S_. . 
■_:L«^)r: S,-,36:DRj*.T0 :»,4j:DRAhTu 105, 5 
3-L'P.AHTO 107. Gl 

..'".■. rL... l j.j , b i : ORAW i .-.-..■■. iiU'.*|N ij 

~,45:DRAHT0 i43,42iOf(HHT0 147,4&:DRHHT[i 
153,60 

I04« PLOT 0,6:uRAhT0 b,3:DRAHfU 0,0: DRAW 
-.-1 i5,5;DRAHT0 23,a:DRAHT0 25,12:DRAHT0 
37.S10RHM70 45,3:DRAhT0 63.0 
4045 FlOT 63,0:DftAHTO 73,7 

4CJ0 -L-j. ; 3,7: DRAHTO 7b.3:0AAHTC 7b, 2:0 . 
-:h.7Iu <il,0: DRAHTO 84.3:DRAHT0 120,7:DRAA 
*" 120,4 

1055 PLOT l2y.4:DRAHTu 134,3:DRAHTG 142. I 
"iORhNTO 14S.14:DRAHT0 153 " 
-060 COLOR 2 

4^170 PLOT 5,74:DRAHTG 30. J 
-t>6.j FlOT 107,6l:IJRHWTO 1j 





MICHAEL 


ORWIN'S ZX81 CASSEI IbS 




QUOTES . 

need value- II contains 10 stolid well designed 
games which work, ofler plenty of variety and 
■ ... ■ ■ ,■■ :.■ 

Iran; the (» Software review 
in Voir Computer, May 82 issue. 

some days to say how much 1 enioy the games 

«*i«*2i«Bnlh." ' C '°" Lu'laiutoii SWi 

" . . 1 pieviously bought your Cassette One 


CASSETTES 


CASSETTE 4 

IX- SCRAMBLE 1 machine code) 
GUNFIGHT INVADERS 

IB M 

FUNGALOIDS i machine cod el 
GALAX* INVADERS (machine code! 

SNAKEBITE In a chine code! 

Eal the snake before it eal 1 yon. V enable speed 

LIFE :-;u -1'inc code) 

3D TIC-TAC-TOE (Basic! 

■ ruOfthHI Basic. ISome of these 
games were previously available Horn J. Stead 

Cassetta 4 costs £5. 


CASSETTE 3 

STARSHIP TROJAN ^^ 

B clufle e'sp 5 hyx.at,on. radiation, 

STARTBEK This version ot the well known space 

PRINCESS OF KRAAL 
An adventure game. 
BATTLE Sirjieyv game lor 1 id i players 

KALALHtlAS/ ■.■■■.■■.■!!'■ ■ ■> ■'■'■■ 'I' ■ 

lions including 'Backstep'. 

SECRET MESSAGES This message coding piog- 

M Ami AN CRICKET A simple hut addictive aame 
■ mtally ill kc Earth cncketl in machine code. 


CASSETTE 1 

ICliing. Mastermind, Robots. Basic Hangman 

Maze o?Dealh Cr rVaVfor when you get 1BK. 
CwettelciwBEJM 


Recorded on quality cassettes, sent by first class post, from: 

Kl O^ln. 26 Lownlow Rd.. Willesden, London NW10 9QL (mail order only please) 

1 ,.-;■,/ OT/IK* 



THE ATARI SOPTWARE SPECIAUST 

VIMO SERVICE! (DROfniEV) Ol - 4 60 4169/8633 







r- Goran Corvcmancr 



.:.'..■"■'■■ t 

Chon<t»4c- C 



n» Cfys-ji KB 



[9CO I ii*** 



-| IBB F.«l«:-.nl*.|J I 



re-Oms t^lg ,pwiw HsswCiao"- 
en-m"* "Si -JBoWKuanm. I 



Cnu In<*y Toton* 

"SfflL. t,,so ' swum 



Hl^soHtiefcrWe 



r»99 vot«i« ■!■• ■ ri 






emi KtasPml 

■ H U .ni l >,T<',r,a™ sas inifcmebofiw 



100 FREE PROGRAMS 

FROM SILICA SHOP — WITH EVERY PURCHASE OF AN 

ATARI 188 A 







I ATARI 400 f 1QQ 

with16K !■ I W»J 



2. 



•Jffl" £248 



ATARI 800 



£449 



400/800 SOFTWARE jfc PERIPHERALS 



(E FOLLOWING IS JUST A SMALL SELECTION FR 






sSs» KSVS-. 






FOR FREE BROCHURES -TEL: 01-301 1111 



1 



ARCADE QUALITY SOFTWARE FROM LLAMASOFTU 

Spectrum 



A 

ATARI" 



~S *' [] by Geoff Minlec 



ATARI 400/800 16K 

GRAPHICS/CHARACTER CREATOR DEFENDA! m/c 

No. ,oo o.o d.fme you, »n, own 00,100, oh.,.o- ?±*£2Z?22! ! 

ter sets. Or edit the existing 1 

displayed on screen in modes u. 1 ana e. 

exciting features including: Save, Screen 

Reflect. Invert etc. 

""spectrum 

Full details of our range of Spectrum software 
available on request free of charge. Arcade games 
and utilities. SAE for details. 



VIC-20 



TRAXX! m c 



the popular arcade game including; Swar- 
inders and Humanoids. Controls: Up, Down, 

and Smart Bomb. High resolution colour 
itrols. Bk or 16k expansion needed Only 



d new arcade game "1 




I- Ci.;c 



prey 






n you! Gar 

. M/c. hi-res coiuur yra 

id fun for only £8.95 



e sky belore they dig In and 



WANTED! 

GOOD QUALITY SOFTWARE. 
SEND DEMO FOR QUICK 



BLITZKRIEG (3.5k) (Bomb B.A.) 

Fly your Vuican bomber over. 

Only £4 95 



SOFTKEY 24.24 key words inc. Peek, Poke. L 



PLAYFORTODAY 



COMMODORE VIC 



VIDEO GENIE I 




THE COMPUTER SHACK 



COMPUTER b VIDEO G 




I , ™,ta i9l" 2,19i.2,i91,2 J 207.8.223,8.0,4.219.2,21".2.213,2..231.8,223,S 

5 BRTR 16.16,16,16,16,16,16,16,0,8,0,253,0,0,0,0 
4 tirtr 64 B 1 16, 0,64,1. 130. 0,0,0,0,0,0,0, , , - . ' . ' 0J0 
7 SS™ 6s',108 24 « 56 6,16,0,8,12 14,29,252.122,38,1 
* a SSfl 224 20,« 20, 224,0,0,1, 38.122, 232.28, 14,12.8 
' I S™ S 5 i6 56 40l 2 i4,l 08,68,128,108.95,63,56 112,48,16 
I 10 BRTR 0,7. 30, 116, 30, 7, 0,0,16,48, 112,56,63,95,100,128 
I 11 DRTR 1,2,4,8,16,32,64,128,128,64,32,16,8,4,2,1 

3 SrTB 68 60,126,65.255,255,60,60.12,23,30.127.235,255,252,56 

15 WTO 0,8.24,56,48,32,0,0,0,0,56,232 255,255,12, 

16 P0Kt52,28P0KE56,2eXlR : P0KE36878. 15 

17 pnKE36873,^5,PRIHT | .7fl>IMWDI'R0CKS* !, 

!? SSiKmw JrSSm&nxr* ™ , moves ship-priht". f» 

20 PR1NT-1W TO JUNP HYPERSPRCE USE THE SPRCE BP.R" 

21 FORZ-1TOS2 PERI'S FO> E36S76.R:P0KE36873,fl ...__ 

22 RERDB'POPX.lTOBtlBB NEXT POKE36876.0 F0KE368.-.n NE*TZ 

23 PRINT-IWRESS RNV KEY TO STRRT" 

24 GETP,S'IFR*"""THEN24 
30 F0RR=232T0382 : RERDB : POKE5120+R . B : NEXT 
35 RnRR.382TO470.POKE512ntfl.PEEKt32766*R) 'NEXT 
4(1 P0KE36869,253 P0KE36866 , PEEK<36866>0Rl28 

5S 3^=0:X2»34 

60 X=7901:X1=5 

65 POKE0,32 

II ™S7658?S5S9 8 PMR, 33 . NEXT : F0RR.8164T08186 > POKER, 33 1 NEXT 

90 FORR=7680TO8164STEP22 : POKER, 33' NEXT 



k^2:i 






: ^^l 



.30 FORfl=lT04 

110 IF PEB«R<:fl);>33THEN140 

120 IFfl»iTHENR<i)=INT<20*RND<l 



^703) -T<n = -HTi:3*RNIJa^45' MM > = :i'T':-3*RHDa)+21 




; IF R-2FKDM<1THENM<2)'=23 

; IF fl»2fiNDM>lTHENM(2) iI -23 

' IFFl=2flNDSC>300FINDINT(5*RHDa>)=2THENT<2)=44-R';2)-X'f1(2)=l 

I IF fl*3THENRsINT(28*RND<l)>:R<3)'=7?23+<R*22>;Ti:3)=INTC3*RND(l)+45>:|1sINT<4*RH 

.>) 

) IF fl=r5THENM^3>=-21 
IF R=3RNIiM=2THENM<31*21 

I IFR««lHDM«iTHENM(3)— 1 n , , ™ „,,s , 

I 133 IF fl»3flNI)SC>3«>PNDIMT<»l«BD«t>>*8THENT(:3)=44-R^.'=«+.^ M'.3)=-l 
1 .35 \p f , = 4THENRf4)=INT<20*RNB(l^S143VT(4- J =INTC3*RND(lH45> : M<4)-INTC4*RMia)-2 

136 if R=4flMDSC>3e0flHDINT':5*RWDM)>=2THENT<4)=44:RC4>"8143+Xl-ri';4>=-22 

I 140 P0KERW,32:Rrfl>=R<FO+M>FO ^ 

I K5 IF T(R>=44THENPOKE36876,200 RUNS ON A VIC 20 

150 IF R(P.>*X^X1THEN600 DV juunncuj er, 

I 135 PCKE3S876,0 B " ANDHfcW Sll 

160 IF PEEK(H<RJ>032THEN18@ 
170 POKE R(R)>T(Rl:POKER«J+39?20>fl+2 
. 190 J=PEEK<t97> 
181 IFJ=0THENX2=X2+l-IFX2=42THENXZ-34 
1R2 IFJ=56THENX2=X2-1 : IFX2=33THENX2=41 
I 183 IFJ=4RH^l-;i5THENP0KEX+Xl J 32 ; Xl=Xl+l 
134 IFJ-32THENPCKF>:+5:i.32:X=r6Sl+<22*aMT<RHD<i)MaS»:Xl-IHT<20*RKD<l 
F.J=32THEHSC=SC-100-IFSC<0THENSC=9 
I 186 IF J=g0THEH400 

■ PRINT" *»MIWW"SC 

? IF J=5°fiNBXl>5TH£MP0KEX+X1.32 : Xl=Xl-l 
I 200 PflKEX+Xl,*2:POi<EX+>U+30720. 
) NEXT:OOTOi00 
! IF X2=34THENF=22:F1=29 
IF K2=35THEHF=23:F1=43 
I IF X2=36TH^NF=1'F1=30 
\ (93 IF X2=37THENF=-21-F1=42 
I IF «2=3STHEKF=-22;F1=23 
i IF X2-39TH6NF— 23:F1=43 
I 406 IF K2=40THEN'F=-1:F1=30 
?=41THEHF=21:F1=42 
410 F2*X+X1:J*2S8 
•' 420 F£=F2+F:IFPEEK(F2>032THEN45( 
i 430 PGKEF2..Fl:POKE36S77 J J-J=j-2:POKEF2+30.2n..2 
I 449 GOTO420 
I 450 U=FEEK<F2) 

: PEEK^F2'.C?4C:SPEEK(F2)>47THEN510 
I 460 RDKEF2.31 
I 479 POKE3S*~5M53 :;: 'OKE36877,i50 

IFU"44THENSC"SC+50 ■ U=32 : GOTO490 
SC=SC+10 : U=32 
I 490 PRIhT"*M»mi"SC 
I 519 F0RU=X+X1+FT0F2STEPF:P0KEU..32-NEXT 
1 515 POKE36877..0'POKE36875.0:POKEF2,U 
I 520 GOTQ200 
I S99 FORX^1TO10P9^EXT-POKE3S969.240-POKE36366, 150: pnKE3S87?,25:pRIrJT , 

I S^ENE 
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5 More great 
VIC Cartridge games from Audiogenic 



ELECTRONEQUIP 

BBC1 BBC Micro Model A £299.00 

BBC2 BBC Micro Model 8 £399.00 

BBC21 Upgrade Model A to B £115.00 

BBC22 14" Colour Monitor £287.50 

ATM1 Atom assembled 2kram £165.60 

ATM2 Atom assembled 12kram £188.60 
ATM3 Atom assembled 

5kram colour £188.60 

ATM10 Atom kit 2kram £132.25 

ATM11 Atom Kit 12kram £155.25 

ATM25 New PAL Colour Encoder £43.70 
ATM26 Atom 1.8A Power Supply £9.66 

ATM53 Atom DIN to 

cassette DIN lead £2-30 

Prices inc. of VAT and Postage (except 
BBC micros £2.50) 

All items in stock — same day despatch 
All upgrades etc. are fitted free of charge 
and the computer fully retested. Credit 
cards not accepted for BBC micros. 

ELECTRONEQUIP 



•TilMlCKERS 

VMADMCSSf 
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OWNERS 13JT ' 

We will allow C40 off the purchase price 
of a VIC-20 & Cassette Deck in.exchange 
for a com plele working ZX81 



Considering an .Aappie 
Apple Package?" 
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Attention All BBC Microcomputer 
and Acorn Atom Users 

If you've been looking for a reliable and regular 

ource of information to help you make the most c 

yourBBC microcomputer of Acorn Atom, then 

we've got news for you. 



B^B^ The official monthly magazine ot Ao 
p^pv Computers Ltd, manufacturers of th 
^B^F BBC microcomputer, the Acorn Aloi 
"""■■V and t he Eco net syst e m 
Acorn User' is a new monthly magazine startu 
July 1 st fot users of all present and future 

■ : : /stems manufactured by Acorn 
Computers Ltd. published by Addison -Wesley 
Readers who reserve their subscriptions now wil 
receive the July AujLslanc September issues 

Send your cheque or postal order tof El 5 including 

postage (UK only), made payable to Addison- 

Wesley Publishers Ltd, to: 




SUBTLE USE 
OF THUMBS 

The family Reversi champion can 
probably tell you ths "do"s and 
"donY's ot ihe game. 

These aie the "rules of thumb" 
which most keen Keversi — also 
known as Othello — players will 
stick with, even though he may nol 
have categorised them as such. 

Bui the expert Reversi player 
programmer will also know when to 
break those same rules. 

In the last article on computer- 
ised Reversi (CSVC May) I out- 
lined these rules. They were: 
• Board Values, so that the 



The standard board values would 
strongly persuade you (o avoid 
playing next to a comer, but look at 
diagram one. There is 
next to a comer that is safe — due 
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:. The 



capturing corners being I 
whole game is really about captur- 
ing the comers to help you capture 
pieces permanently. 1 have in- 
cluded the values diagram below. 
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• Piece capturing, where ironi- 
cally it pays to take as few as pos- 
sible to reduce your opponent's 

• Side taking, which helps short- 
term "option-battles" but is bad in 
the end-game, so generally avoid 

I said that a computer program 
based on those three points, if care- 
Fully balanced would result in a 
reasonable standard of play. But of 
course that is not the whole story. In 
my book Key To Othello, only half a 
dozen of the 36 pages deal with 
what I now call the three thumbs. 
The rest deals with other finer 
points that are really exceptions — 
in other words telling you when to 
give the "thumbs down". 



a bed e f g h 

Fig. 1 

able to B. B would provoke a Black 
reply at C. and give Black a future 
good play at D. So the values of the 
board squares change due to the 
position They are not fixed. 

The most obvious exception to 
Thumb two is near the end of the 
game when you need to take as 
many pieces as possible 10 win. 

So at some point — say 10 moves 
from the end, you reverse the 
Thumb. That abrupt change is a bit 
ciude, so that more subtle methods 
of selecting moves near the end are 
required. 

For example, if the (our squares 
of a comer aie filled up with three 
pieces as in diagram two, then the 
empty square at E is almost certain- 
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teach the com put 1 

Generally, any comer 
of squares i: 
able to one with 1 

Maximum piece capture overall 
is thus not best judged by captures 
per go — even near the end. 

The Japanese Othello machine 
seen in the shops has the major 
weakness of taking thumb three to 

sides. In diagram three, you are fast 
running out of options as White, so 
you should take the side at F. 

For a computer program, you 
have to teach it to count "options", 
so that when there are few "good" 
moves, you make it take sides moie 
readily before it is too late and 
comers have to be given away! Yet 
if you had plenty of good moves, 
taking sides would invariably be 
wrong — especially if it meant get- 
ting a 5 — five pieces in a row along 
the side 
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Pattern Recognition 

Ultimately you find exceptions to 
the above exceptions! This forms 
the basic human skill and know- 
ledge of the experienced player. 

The difficulty of transforming a 
good playing knowledge of Reversi 
into a good computer program, is 
that the game is so simple in format 
that many players find good moves 
by sheer instinct. It is turning that 
unconscious knowhow into hard 
and fast rules which enable you 
■ a worthy program. 



There 
ing a co mputi 
knowledge. Thi 
another article. 
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ALTERNATIVE 
DIMENSIONS 

Any video game or simulation lhat 
rivals wilh real events and scenes 
has to face the problem of how it 
can successfully represent the real 
three-dimensional world on a Cat 
two-dimensional video screen. 

The eyes and brain of every per- 
son have to cope wiih a similar 
problem because we see the world 
only via a flat image of it produced 
on the retina of the eye. 

The secret of representing three- 
dimensional images in a realistic 
way on a flat surface was disco- 
vered by the artists oi the Renaiss- 
ance in the fifteenth century. 

One of the set-pieces used for 
teaching perspective at that time 
was to draw a chalice, and there is a 
famous drawing oi a chalice by 
Uccello in the Uffizi Gallery in Flor- 
ence which bears a startling re- 
semblance to the most modern 
computer-generated images. 

The idea of perspective is that the 
cone of rays of light reflected from 
an object into the eye becomes 
narrower the further the object is 
from the eye. This explains why an 
object appears to be smaller when 
it is further away from one's eye. 

Students of art are usually taught 
to deal with perspective on say a 
street or a straight fence, by draw- 
ing a "disappearing point" on the 
it, this is where the houses or 





fence would slip beyond the line of ^ 
sight if they were to continue for 
ever. It works well on straight 
boulevards but more thought is 
needed on twisting or hilly terraces. 
This idea naturally leads us to a 
way of representing solid objects 
on a flat surface. We can specify the 
position from which an object is 
being observed and the position of 
the flat surface on which it is to be 
represented as shown in figure 1. 

The eye is at the origin of the 
coordinate system. The picture 
plane is parallel to the x-y plane at a 
distance d from the eye with its 
origin on the z-axis. A three-dimen- 
sional point with coordinates (x. y, 
z) can then be seen to correspond 
to the point IX, Y) in the picture 
plane, where 

X = x * (d/z) 
and Y = y • (d/z) 
Using this perspective trans- 
formation, three-dimensional sur- 
faces and curves can be repre- 
sented by transforming points in the 
picture plane and joining them as 
appropriate. 

A three-dimensional surface can 
be represented mathematically by 
an equation such as: 

z = x'V 
or. more generally, by any equation 
giving z in terms oi x and y. If the 
x-y plane is taken as horizontal, then 
for every point (x,y] in this plane, 
the height, z, of the surface above 
the plane is given by such an 
equation. 




A surface can be represented by 
a "wire-frame' model obtained by 
taking a rectangular grid in the x-y 
plane, calculating the height of the 
surface above each cross-point of 
the grid and then joining these sur- 
face points. A part of the surface z 
= x^y 2 drawn in this way is shown 
in figure 2. 

A three-dimensional curve can 
be defined by the intersection of the 




two surfaces, and so it can be given 
mathematically by the equations for 
a pair of surfaces. Any point lying 
on two surfaces at the same time 
must lie on the curve in which they 
intersect each other. Part of the 
helix given by: 

x - cas(.m 
and y = sin(z'2) 
is shown in figure 3 from several 
points of view. 



KA YDE Electronic Systems 
X /, \ ZX80/1 

— -~ zx keyboard with 
/\ ] repeat key 
44yS5> 

Fully cased keyboard £37.95 

Uncased keyboard £27.95 

Keyboard Case £10.95 

KAYDE 16K RAM PACKS 

supply. II docs nul ovf;i huiii ■■""■■ ■ ■■"■' l ' ''■'■' " 




KAYDE FLEXIBLE RIBBON CONNECTOR 

Slops movement 01 RAM PACK and other accessories 
(Nol needed with a KAYDE P.AMPACK) 

KAYDE 4K GRAPHICS BOARD 
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NO EXTRA POWER NEEDED __--- , 

KA YDE 16K GRAPHICS BOARD SOFTWARE 



KAYDE 16K 81 SOFTWARE 



Post to: Dept CVS ^*" 

Kayde Electronic Systems Ltd |b^bj 

The Conge VIS 

Great Yarmouth Mi 

Norfolk NB30 1PJ 

Tel: 0493 57867 IDepl. C.V.) 

Don't forget you can always order on 

the telephone with your credit card 

AH products include VAT,areful|¥ 

COMPLETE MONEY BACK GUARANTEE 
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from Dreams to 
Reality 



It's here at last! 

B.B.C Alicrocomputer 

Games Pack 1 




ZX81 ADVENTURE SPECIALISTS 

C2: VOLCANIC DUMC 



C3: ALIEN INTRUDER/HIEROGLYPHICS E5.00 



ORDERS Plus 5Qp P&P or Urge S.A.E. tor li»l I 

CARNEUSOFTWARE ^ 



GRAND PRIX AND NUCLEAR ATTACK. 2 PROGRAMS FOR 
THE PRICE OF ONE. ONLY £4.95. 

ALL PROGRAMS RUN OH THE BASIC VIC 20 

MCROCOMPUTER OWNERS AN ADVENTURE GAME FOR 

THE 16K MACHINE. 

DUNGEONS AND DRAGONS E7.25 

2X81 GAMES FOR THE IK MACHINE 

SPFCIAL OFFER 1 ANY 3 GAMES CAN SE SELECTED FOH 

ONLY £3 95 FLYING SAUCER. CHOPPER. THE BLOB. 

SPACE BOULDERS. THE RACE, COMPUTASKETCH 

ALSO FOR THE ZX81 16K MACHINE 

Football Manager (s £7.95 MmgatfwrJs 8 ».*> 



BEC COMPUTERWORLD 



PO BOX 2, 

66 LIME STREET, 

LIVERPOOL L1 1jr> 




Games sAy 



Many game of chance players — 
generals, admirals, investors and 
habitues of gambling casinos — be- 
lieve in luck. Good luck la them, but 
bad luck lo those they command or 
whose money they invest. 

Games, love and war can only be 
understood in terms of human be- 
haviour (subjectively), machine be- 
haviour (relatively objectively) or 
mathematically (with total objectiv- 
ity). 

The latter method can provide an 
understanding of all three, thanks to 
newly discovered mathematical 
techniques which merely confirm 
what some people have felt all 
along — although they usually get 
into terrible pub arguments. 

The new mathematics of games 
ends such arguments because you 
can't argue with the facts. 

For one thing the new mathema- 
tics demonstrates that luck and 
chance are human superstitions be- 
lieved by those who want to evade 
responsibility for their own actions. 

Let's start by pitching pennies — 
by hand or by computer. No luck is 
ever involved there. It all depends 
on whether or not you know what 
you and your game partner — hu- 
man or computer — are doing. 

If neither knows what he is doing. 
first one and then the other may win 
for a while. If both pitch pennies in a 
random, mindless manner for long 
enough, that game will end in a 

But if both players are perfect 
craftsmen and know how to mani- 
pulate the coin with precision, each 
will get what he wants every time. 
That's also a draw. The only 
genuine victory that can be 
achieved is when one player knows 
how to manipulate the com perfect- 
ly and the other can't, and doesn't 
believe that this can be done. 

The same principle holds true for 
war games and for actual warfare. 
All wars are based on dirty tricks. 
They constitute the only winning 
strategies — just as in pitching pen- 
nies. The idea in war is to create 
maximum confusion for the oppo- 
nent so that he makes mistakes. 
Then you move in for the kill. 

To try winning by brute force is 
stupid, expensive and eventually 
fatal. No one can keep that up for- 
ever, whether it's Alexander the 




Great, Ghengis Khan, Napoleon or 
Adolf Hitler. 

But the available variety of dirty 
tricks is sufficiently great so that 
they will wear out and defeat any 
aggressor, no matter what he does, 
provided he can't wipe you out with 
the first blow. 

Unless that occurs — and il is 
rare or impossible, except in 
nuclear war — he who strikes the 
first blow, or makes the first move 
in any game, suffers a severe 
numerical disadvantage. That dis- 
advantage is precisely equal to the 
number of turns he enjoys, unless 
he knows how to play perfectly 
This is a mathematically based 
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t. Anyone can verify it by 
comparing the sum of choices avail- 
able to the first moving player in 
Noughts and Crosses. 

This disadvantage declines to- 
wards the end of the game, but then 
it doesn't matter any more. The 
game ends in a draw when the first 
moving player's numerical dis- 
advantage declines to zero. 

These lads are even true for 
games that are traditionally known 
as games of chance and luck. As 
every poker player knows, the 
player who makes the first bet is 
said to be under the gun. That is a 
very big disadvantage. 



games and a little self- discipline, 
anyone can win steadily and consis- 
tently at roulette, or any other so- 
called game of chance, unless the 
table is fixed, the croupier knows 
how to manipulate ball and table 
with relative precision, or the bet- 
ting rules are rigged. 

Except for random programming 
— that is nonetheless limited — or 
deliberate exclusion of certain com- 
binations, computers can't be made 
to cheat. The limits of systematic 
machine randomization can now be 
defined mathematically 

That poses a threat for many who 
write game programs and for 
gambling casinos, but only from 
knowledgable players who are first 
rate mathematicians. The possibili- 
ties for human cheating may seem 

But even such cheating has its 
limits. Once all cheating methods 
are known, no-one can ever take 
advantage of anyone else. 

One of the so-called winning 
ploys in what were believed to be 
games of chance consists of tem- 
porary alliances that are dissolved 
as soon as convenient. Then you 
turn on your former ally when he 
least expects it. That is virtually the 
only way to succeed at Monopoly. 
Risk and in other games in which 
such strategies are not expressly 
forbidden by the rules. But these 
realistic policies are difficult to app- 
ly in computer games, unless speci- 
fically allowed for in the program. 

As in the previous article which 
dealt with Space Invaders, the dif- 
ference between defensive and 
attack strategies become clear. As 
far as any attacker is concerned 
anything goes. 

Defenders are best off with those 
they can count on to remain loyal, 
come what may None of this in- 
volves any moral judgments. These 
are mathematically verifiable facts 
which are confirmed by experience. 

The trouble with war games is 
that one wonders to what they lead? 

What is won when the opposition 
is wiped out? In real life there is J 
then no one with (or against) whom ^ 
to play. In games, one war game ° 
can only lead to another. No | 
chance, luck or fate is ever involved s 
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DESKTOP 

GENIUS. 



Now from Sharp, the Sharp MZ 80A. 
A personal computer that is ready to run 
the moment you own it. Because the CRT 
display the typewriter-style keyboard and 
the cassette-based data storage are all 
integrated into one complete system that 
leads the operator, either amateur or 
professional, into an incredible new 
computer world. 

For this computer has the power to 
do virtu ally any thing within the range of 

"" — VPersonal Computers. In it, 
Sharp has combined 





1Z S0P4 and MZ SOPS 

all its fine electronic technology in the field 
of information engineering to create a 
marvel of precision. Plus, when you pur- 
chase you get a valuable software package 
absolutely free. 

The superb Sharp MZ 8GA. Among 
its competitors, it is rated as a genius. To 
you, it will become a desk-top companion 
you will treasure, an invaluable part of 
your daily life. 



Bringing to your school, office or 
home, the high-speed skills and advanced 
technology of the world of Sharp. Where 
great ideas come to life. 

S pacifications MZ 80 A 

CPU Z80 

Memory 4K-bvte ROM; 4BK-byle RAM. + 2K- 

Video RAM. 
Display 3 men (23 cm), 40 characters x 25 III 



ASCII keyboard, upc 

alphabet, graphic symbols, numeric 

keypad. 



nake-up 3[W)x8(H)d 



- Sattware-contrclled full graphic tuncti 
• Programmable number dI i ■■■ :■■- 
■ Battery-operated memory ot HOME 
position I MZ8QP4 only) 



«mory capacity 280K bytes per diskette. 

T~Sha7p~ Electronics (UK) Ltd, Computer Division, 

Sharp Hou^' ; ■ ■■ ■■■' '"Heath Mariche^-r 

M109BE. Tel: 061-205 2333. 

Please send me details of the Sham MZ 8DA 

Type of application : ■ — 



The world of ^^J 

SHARP A 



where great ideas come to life. 
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THE KEYBOARD 
QUESTION 

For the una d venturous, replacing 
the keyboard on the Sinclair 
machines can seem a daunting task. 

There is a large selection of 
possible keyboards now available, 
lor the ZX8 1 in particular, and it can 
be confusing to decide exactly what 
you need from the keyboards and 
how much hardware you wish to fit 
ins ids the case. 

Most of the models currently on ' 
the market have been produced in 
the same form for some time. They 
are usually about three-quarters of 
the size of a normal QWERTY 
keyboard which makes them espe- 
cially attractive to users of the ZX8 1 
who wish to keep their system as 
compact as possible. The case pro- 
vided with many of the keyboards 
are even large enough to house the 
ZXB1 itself. 

Unfortunately, for those who 
regularly use a full size keyboard, 
and are familiar with its "feel" there 
is, as far as 1 know, no alternative. 
That is, unless you are prepared to 
do a little modifying with knife and 
soldering iron. There are available, 
I know, several versions of unen- 
coded matrix keyboard but as Sin- 
n-standard matrix, as 



This v 



will be effected by wire links. 



you will have to do on 
this side is to rearrange the links. 
The trouble will come when the 
tracks on the bottom of the board 
have to be changed. 

Fortunately, here, the most fre- 
quently used means of key connec- 
tion is by soldering a fine wire in a 
very large plated-through hole. This 
will, as a consequence, mean that 
there will be plenty of room for the 
new connecting wires when you 
come to reassemble the board. 
After unsoldering the keys the next 
and most important step to take is to 
make a sketch of the board and all 
the usable connections, 

It is no good rewiring the board 
and then finding out that you have 
made a wrong connection some- 
where It will invariably be in the 
most inconvenient place, according 
to Murphy's Law. chapter two. 

Once you have convinced your- 
self that you have the matrix right. 
and you can refer to the diagram in 
last month's edition, the offending 
tracks must be cut and replaced by 
wire links. Do not remove the track 
at all, but cut through it with a very 
sharp knife. This will allow you, if 
you wish, to modify (he board later 
to a different matrix without much 
trouble. I prefer to use single- 
stranded wire for this type of job 
but multistranded will do. Try to 
make the links as short as possible 




shown last month, 

suitable in their original form. 

If you contemplate buying a full 
size keyboard for your ZX80/8L' 
Spectrum try to get one in kit form. 
This will save you the job of having 
to unsolder all or most of the keys 
when you come lo modify the 
matrix, as the connecting (racks are 
often on both sides of the board. If 
you are very lucky (he top connec- 



and as close to the board as you can 
— (his will ensure the machine is 

On the board (here should be a 
connector of some sort that would 
have taken the signal from the orig- 
inal matrix. You may decide to use 
this one or one of your choice 
Whichever it is you will find it diffi- 
cult to attach the same type of con- 
nector as is used by Sinclair unless 




you use the same sort of socket. 
These, fortunately, are generally 
available from "most good stores", 
as is the connecting strip. 

The modification above can. of 
course, be made on almost any type 
of keyboard, even the encoded 
type, which normally has an RS232 
output. This would become redun- 
dant if the matrix is changed, 
though. These keyboard are, 
however very expensive for a 
straight modification and it is poss- 
ible to alter them for both forms of 
operation. This is a very tricky job 
as the malrix must work in both 
systems and should only be under- 
taken by those who know how the 
UART (look it up] functions. 

Of course, second hand 
keyboards are available in junk 
shops and at computer bring-and- 
buy sales and many other places. 
These are ideal to practice on as 
they are cheap (as little as £5) for 
the associated electronics are often 
defunct. 

You can make the most of the 
board by fitting extra sockets to 
take joysticks and other associated 
add-ons. Also, the boxes for these 
keyboards are large enough to take 
the machine, the power supply and 
the memory pack if you wish. 

You would then be left with only 
the printer and any other controls 
you yourself had added, to carry 
separately. 



PRACTICAL 
PROGRAMMING 




DO YOU TALK TO 
YOUR USERS? 

professional software 
tapes fall down in the vital area of 
ommunicating wilh the person 
ho will end up using them. 
Communicating instructions or 
other help in deciding what the 
computer next expects of its player 
is an important part of the games 
program and should be built into 
early stage, 
are two types of input 
the first type the program 
;e if an input is ready and 
if there is not, in the 
the program stops until an 

The two forms are implemented 
in Basic by GET or INKEYS for the 
first and INPUT for the second, 
although there are other differ- 

GET and INKEYS are extensively 

where the display and the state of 
the game must be continuously up- 









1000 GET AS 

1010 IF AS = "L" THEN GOTO 2000 

1020 IF AS - "R" THEN GOTO 2100 

1030 IF AS - "U" THEN GOTO 2200 

1040 IF AS = "D" THEN GOTO 2300 

1050 IF AS = T THEN GOTO 2400 

1060 

According to the key pressed the 
program will branch to a routing to 
perform the appropriate action; if 
no key is pressed or if the key 
pressed has no defined function the 
program will continue 



WHICH KEY DOES 
THAT? 

An important consideration in this 
type of program is the actual speci- 
fication of which key does what. 
The keys and their functions should 
be easy for the player to remember; 
the above example satisfies this 
criterion if L, R, I), D, F stand for 
■'move left", "move right", "move 
up", "move down", "fire". It is less 
satisfactory to use. say. the digits 1, 
3, 3, 4, 5 as there is no immediate 
connection between the digit and 




dated whether or not the player has 
done anything, while INPUT is more 
often used in games where turns 
alternate or in applications where 
the program processes data that is 

In an interactive action game 
there is usually little difficulty in 
processing the result from a GET or 
INKEYS instruction. It is often poss- 
ible to have a single routine to 

which will work something like the 
following: 

BY TEDBALLI^mt 



the corresponding action and the 
player will have to learn arbitrary 
key values before he can really get 
into the game. 

keypad separate from the main 
keyboard the keypad is often used 
to define direction of 
With the standard layout: 



The keys 4, 6, B, 2 c; 



left, right, up, down, and are easily 
remembered by their positioi 
relative to S. The keys 7, 9. 1, 3 c. 
also be used for movement in i 
appropriate direction. 

Another possibility is to use ci 
sor control keys, if they are avail- 
able, to implement directional 



IMMEDIATE 
RESPONSE 



In the action games, considered 
above, the program responds 
one key at a time and the response 
is immediate. The player is given ni 

since such games are mainly a tes 
of speed and dexterity pressing thi 
wrong key is one of the hazards of 
the game. However, in strategy 
games and data processing ap- 
plications we need a different 
approach to errors. 

As an example, consider the 
problem of checking the player's 
move in a game of chess. A s 
dard format for specifying the 
squares on the board and 
moves is to label the columns, from 
left to right, with the letters a 
and the rows, from bottom to 
with the digits 1 to 8. 

A square is specified by the 
column letter and row digit, and a 
move is specified by giving the 
starting square and finishing square 
of the move. 

For example, e2 is the square a 
the fifth column and second row. e< 
is the square at the fifth column anc 
fourth row, and e2e4 means movi 
the piece on square e2 to square e4; 
as an opening move this would be, 
in another standard chess nota 
P-K4, pawn to king four. 



THE CHECKING 
PROCESS 

The checking process can 
divided into two pans: first, check- 
ing that the input string has a valid 
form for the specification of a rt 
and second, checking that a valid 
form specifies a legal move accord - 



i COMPUTKH & 






ing 10 the rules of the game. 

use some jargon, the first part 
of the checking process is a "syn- 
" problem, while the second 
is a "semantic" problem. The 
distinction is that syntax refers to 
form while semantics refers to 
leaning. 

In general, syntactic problems 
te much simpler than semantic 
problems, and this is certainly the 
ise in checking a chess move. The 
•ntax foi a move can be defined 
. recisely as requiring exactly four 
characters of which the firs! and 
third ate letters from a to h and the 
iecond and fourth are digits from 1 
o 8. This can easily be checked by 
i simple routine, for example: 
.000 IF LEN {M$) < '4 THEN 
GOTO 2000 

1010 IF MID${M$, 1, 1) < "a" OR 
M1DS(MI, 3, l).--"h" 

THEN GOTO 2000 
1020 IF MIDS(MS, 2, 1) < "1" OR 
MIDSCMS, 4, 1) > "8" 

THEN GOTO 2000 
where line 2000 is the start of the 



ARE YOU SURE 
THAT'S LEGAL? 

The semantic problem of deciding 
jf a syntactically correct move is 
legal is much more complicated; too 
complicated to deal with fully here. 

A little thought will reveal some 
of the things that must be checked: 
does the player have a piece on the 
first square specified; is the second 
square vacant; if the second square 
is occupied is it occupied by one of 
the player's pieces or one of the 
computer's pieces; does the move 
expose the player's king to check. 

If a chess program is to be effec- 
tive the routine that checks a move 
for legality must be thorough and 
efficient as the main use made of 
such a routine will not be checking 
that the player's moves are legal but 
in generating possible moves for 
the program. When the program is 
testing many lines of play for sev- 
eral moves ahead the move gener- 
ator may be used thousands of 
times and must be very fast to avoid 



^PRACTICAL 
PROGRAMMING 




unacceptably long times for decid- 

In game programs where the 
rules and the format of the input are 
precisely defined it is always poss- 
ible to make a complete check on 
the input fo: validity and legality 
and this should always be done A 
j,-:o<jram should r.evui accept an 
uivabd move and all mval.d inputs 
should be trapped by chocking 
routine* written into the program 
and not left to the programming 
language cr operating system. 

For example; m a gambling pro- 
gram if you try to bei 100 when you 
only have SO the program should 
detect this and give a message like 
"You c 






eh, try 



again". If the program accepts the 
100 it may later try to use the 50 
left after subtracting 100 from SO in 
an expression where negative num- 
bers are inadmissable. 

In that case you would get a sys- 
tem error message, "Function call 
error in 1234," or something similar. 
The program would then terminate 
and the machine would go back to 
Basic command mode, which could 
be confusing to someone who does 
not write programs and only uses 
his computer to run pie-recorded 
programs, and would be annoying 
to someone who had typed in 100 
when he meant 10 and has been 



give 



rthisn 



In game programs, failing to trap 
an invalid input is at most annoying 



nd scientific applies 
>e disastrous. 
Although a games 



THE POLITE 
COMPUTER 

A; a corollary to the trapping of 
errors we should also give some 
though to the form of the error 
messages given after an error has 
been detected. All messages from a 
program should be informative and 

In some cases it may be sufficient 
to say simply "Error" or "Invalid 

necessary to be mote specific, for 
example in chess suitable error 
messages may be "That move 
would put you in check" or "You 
already have a piece on E4". 

Regarding politeness in error 
messages you often find mes- 
sages like: 

"You can't go there, you rotten 
cheat" or. (a real example) in 
Android Nim, if you are slow in 
making a move you will be told: 



ncnOTECH Explores the 
Excellence of your 
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Flags are objects seldom found in 
Adventure games, but they often 
play a useful pan hidden in the 
program. We will arrange for an 
array C(n) to provide a flag for each 
object, and its value to be negative 
if the object must not be taken. 

Consider a location numbered 
(say) 4, a garden. Lying around 
innocently at other locations will be 
found a SPADE (object No. 5), a 
BEAN (No. 9). a BUCKET (No. 12) 
and a pond. Figure 1 will remind 

you of the relevant variable names 
The objective will be to dig a 

hole, plant the bean, and grow a 

beanstalk. Before it can grow to its 

full height it must be watered. 
The command DIG will return a 

value of Kl when decoded and via 

an ON Kl GOTO (line no) statement. 

control will pass to line (say) 5000: 

5000 REM 'DIG ROUTINE 

5010IFP(5)< : 50 THEN LET Q1S = 

■'NOTHING TO DIG WITH": GOTO 

100 

50 1 1 REM THE FOOL FORGOT THE 

SPADE! 

5020 IF LN*. >4 THEN LET 01$ = 
"NOT HERE!": GOTO100 

5021 REM MUST BE IN GARDEN 

5030 IF C(S)-: >8 THEN LET Q1S = 
"NOT AGAIN!": GOTO100 

5031 REM ONLY ONE HOLE PER- 
MITTED 



50*0 LET Ql$ = "OK":LET C(5] 
= 3:LET L$ (4)=L$(4) + "WITH A 
SMALL HOLE":GOTO 100 
5041 REM C(S)=3 - HOLE IS DUG 
By having increased C(5) by 1 we 
can control a PLANT routine: - 
6000 REM 'PLANT ROUTINE 

6010 IF K2- -9 THEN LET Ql$= "I 
CAN'T PLANT A " + R3$:GOTO 100 

6011 REM K3 = DECODE NO. FOR 
BEAN & ONLY BEAN CAN BE 
PLANTED 

6020D?P(9)- -SO THEN LET 

OlS = "I've NOT GOT ONE" :GOTO 

100 

6030 IF LN- -4 THEN LET 01$ = 
"NOT HERE":GOTO 100 

6031 REM ONLY IN GARDEN 

6040 IF C(5)- -3 THEN LET Q1S 
"NO HOLE IN SlGHT":GOTO 100 

6041 REM MAKE SURE DIGGING IS 
DONE 

6050 LET QlJ = "OK":LET 



DESCRIPTION 

Current location no. ol player 

Decoded number al verb Inpul 

Decoded number ol noun Input 

Computer's current reply 

2nd word ol player s input 

Object description array 

Object location no. array 

(it P(n) =50 it is held by player) 

Object Hag 

Exit code string tor location n 

Destination code siring lor luc'n 

FIGURE ONE ^ 

C(5)-4:LET L$(4] = "GARDEN^Lt:'f 



DEALING WITH THE WIZARD . 



. typed "RUN" and "ARE YOU A 
WIZARD?" Hashed on the screen. 
"YES", I lied. 

"ENTER THE PASSWORD' com- 
manded the computer. A wrong 
guess caused the Alom to call me a 
charlatan and terminate the game. 

Next time round I admitted that I 
wasn't really a wizard, and found 
myselt on a twisty road through a 
dense to rest. 

A hardy Adventurer will rarely 
venture anywhere exciting without a 
tamp, keys, and an axe. As I had 
now collected these essentials I 
guessed it musl be time lo enter the 
cavern up the road. But how to gel 
in' The entrance was closed, and no 
amount ot violence In rocks and 
doors helped, ftn extensive search 
lor an alternative way in proved 
fruitless. 
The computer suddenly an- 



__ YOUR NEXT MOVE IS SO 
OBVIOUS I SHALL NOT MENTION IT' 
_ so I cried "HELP". The Wliari 

was obviously still sulking from my 
earlier deceit, and refused. 

I promptly typed in a short sharp | 
phrase suggesting what should be 
done to the wizard, and tn my dis- 
inn I read "THE DENIZENS OF THE 
ADVENTURE HAVE DELICATE EARS. 
GAME ENDED BY ORDER OF THE 
PROGRAMMER. J. SPILSBURY". 

Eventually, ot course, I got in to 
the cavern. The method was so 
obvious I shall not bother to tell 

you!! 1 

Atom Adventure from Program 
Power is in Basic and requires 12K 
of memory. The game's speed of 
execution was disappointing but this 
was more than compensated lor hy 
(he games chatty manner and novel 
turn ol phrase. 



PCS', LN:LET C(9)- - 1:LET 0$(9) = 
"BEAN-SHOOTiCOTO 100 
6051 REM (1) C(5) NOW SAYS 
BEAN IS PLANTED 
(Z) HOLE REMOVED FROM LOCA- 
TION DESCRIPTION 

(3) LOCATION OF BEAN FROM 
PLAYER TO GARDEN 

(4) BEAN MADE UNTAKEABLE 
(C(9) IS -VE) 

(5) BEAN DESCRIPTION 
CHANGED TO 'BEAN-SHOOT' 

Now the plant must be watered. 
Note that C(12) = 2 for an empty 
bucket and 3 if bucket c 



7000 REM 'WATER' ROUTINE 

7010 IF PU2K ~-50 OR 0(12)- >3 
THEN LET Ql$ = "NO WATER" 
■GOTO 100 

7011 REM NO BUCKET. OR NO 
WATER IN IT! 

7030IFK2-: -9 0RLN- - >4 THEN 
Let 01$ = "SPLASH!": LET C(12) = 
2:GOTO 100 

7021 REM IF NOT BEAN OR GAR- 
DEN WATER GOES TO WASTE 

7030 IF Q5) -4 THEN LET Q1$-"I 
DON'T UNDERSTAND":GOTO 100 

7031 REM IF BEAN NOT PLANTED 

7040 IF C{5) = 4 THEN LET 
Ql$ = "OK":LET Q2$ = ' , BOY _ DID 
IT GROW1 "LET C(12) = 2:LET 
0(9) = "BEANSTALK":LET E$ (4) 

-E$(4)+"U":LETD$(4j = D$(4)+"3r 

LETC(3)=6:GOTO 100 

7041 REM GIVES NEW EXIT UP 
AND NEW DESTINATION 37 
LOC'N 37 IS TOP OF BEANSTALK 

7050 LET Ql$ -"OK":GOTO 100 
7051 REM DEFAULT IF STALK HAS 
ALREADY GROWN 

If he took the right steps the 
now grown a beanstalk 
prevented him from 
y mistakes, and forced 
« it exactly as we wanted 
Hey Presto! 
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by KEITH CAMPBELL 



New 1X81 Software 
from Sinclair. 



A whole new range of software for 
theSinclairZX81 Personal Computer 
is now available - direct from Sinclair. 
Produced by ICL and Psion, these 

household management. 

Some ot the more elaborate pro- 
grams can only be runonaZXBI 
augmented by the ZX 16K RAM pack 
(The description of each e-™— * 



required.) The RAM pack provides 16- 
times more memory In one complete 
module, and simply plugs into the rear 
of a ZXS1 And Ihe price has just been 
dramatically reduced to only £29.95 

The SinclairZX Printer offer full 
alphanumericsand highly-sophisticated 
graphics A special feature is COPY 
which prints out exactly what is on (he 
whole TV sr. 



s.Soni 






a permanent 
record The ZX Printer plugs into the 
rear ofyourZXSl, and you can 
connect a RAM pack as well. 



Games 



Cassette G1: Super Programs 1 (ICL) 

Hardware required- ZX81 

Price - £4 95. 

Programs - Invasion from Jupiter. 

Skittles Magic Square Doodle Kim. 

Liquid Capacity. 

Description - Five games programs 

gallons and litres. 

Cassette G2: Super Programs 2 (ICL) 

Hardware required - ZX81 

Price- £4.95. 

Programs - Rings around Saturn 

Secret Code. Mindboggllng. Silhouette 

Memory Test Metric conversion 

Description - Five games plus easy 

conversion between inches/feet/yards 

and centimetres (met res. 

Cassette G3: Super Programs 3 (ICL) 

Hardware required - ZX81. 

Price - £4.95. 

Programs - Train Race Challenge 

Secret Message. Mind that Meteor. 

C ha ra c ter Do odle Currency Conversion 

Description - Fives games plus currency 

conversion at will - for example, 

dollars to pounds. 

Cassette G4: Super Programs 4 (ICL) 

Hardware required - ZX81. 

Price - £4.95. 

Programs - Down Under Submarines. 

Doodling with Graphics The Invisible 

Invader Reaction. Petrol. 

Destripfron - Five games plus easy 

conversion between miles per gallon 

and European fuel consumption figures 



Cassette G5: Super Programs 5 (ICL) 
Hardware required - ZX81 + 16K RAM. 
Price - £4.95. 

Programs - Martian Knock Ou 
Graffiti Find the Mate 
Labyrinth. Drop a Brick- 
Continental 
Description - Five 
games plus easy 
conversion 
between English an 
continental dress si* 

Cassette G6: 
Super Programs 6 (ICL) 
Hardware required - ZX81 + 16K RAM. 
Price -£4 95. 

Programs - Galactic Invasion, Journey 
into Danger Create. Nine Hole Golf 
Solitaire. Daylight Robbery. 
Description - Six games making full use 
of the ZX81's moving graphics capability 
Cassette G7: Super Programs 7 (ICL) 
Hardware required- ZX81. 
Price: - £4.95. 

Programs - Racetrack. Chase. NIM. 
Tower of Hanoi. Docking the Spaceship 
Golf. 

Description -Six games including the 
fascinating Tower of Hanoi problem 
Cassette G8: Super Programs 8 (ICL) 
Hardware required - ZX81 + 16K RAM. 
Price - £4 95. 

Programs - Star Trail (plus blank tape on 
side 2). 

Description - Can you, as Captain 
Church of the UK spaceship Endeavour, 
rid the galaxy of the Kllngon menace? 
Cassette G9: Biorhythms (ICL) 
Hardware required - ZX81 + 16K RAM 
Price - £6.95 

Programs - What are Biorhythms' 
YourBiohythms. 

Description - When will you be at your 
peak (and trough) physically. 
emotionally, and intellectually? 
Cassette G10: Backgammon (Psion) 
Hardware required - ZX81 + 16K RAM. 
Price -£5.95. 

Programs - Backgammon. Dice 
Description - Agreat program, using 
fast and efficient machine code, with 
graphics board, rolling dice, and doub- 
ling dice The dice program can be 
used for any dice game. 
Cassette G11 1 Chess (Psion) 
Hardware required - ZX81 + 16K RAM 
Price - £6.95. 

Programs - Chess Chess Clock 
Description - Fast, efficient machine 
code, a graphic display of the board and 
pieces, plus six levels of ability, combine 
to make this one of the best chess pro- 
grams available. The Chess Clock 
program can be used at any time 




Cassette G1 2: 

Fantasy Games (Psion; 

Hardware required - ZX81 (or ZXBO 

with SK BASIC ROM) + 16K RAM 

Price - £4.75. 

Programs - Perilous Swamp Sorcere' 

Island. 

Description - Perilous Swamp rescu 

,ihs;iu!!tuip r i'-!;>" : :'; 'mm the evil wize 



Cassette Q13: 

Space Raiders and Bomber (Psion) 
Hardware required - ZX81 + 16K RAM 
Price -£3 95 

Programs - Space Raiders Bomber 
Description - Space Raiders Is the ZX81 
version of the popular pub game 
Bomber: destroy a city before you hit a 
sky-scraper 



•equired - ZX8I + 16K R, 
Pr/ce -£5-95. 

Program - Flight Simulation (plus blank 
tape on side 2) 

Description - Simulates a highly 
manoeuvrable light aircraft with full 
controls, inslrumentation.a view through 
the cockpit window, and navigational 
aids Happy landings! 



Education 



English Ul era 






1 (ICL) 
f - ZX81 H 



Price - £6.95 
Programs - Novelists Authors 
Description - Who wrote Robinson 
Crusoe? Which novelist do you 
associate with Father Brown? 

Cassette £2: Fun to Learn series - 

English Literature 2 (ICL) 

Hardware required - ZX8) 

Price - £6.95 

Programs - Poets. Playwrights Modern 

Description - Who wrote 'Song of the 
Shirt? Which playwright also played 
cncket for England? 



+ 16K RAM 



Cassette E3: Fun to Lear 
is - Geography 1 (ICL) 
ired - ZX81 + 
K RAM. 
Price - £6.95. 
Programs -Towns in England and 
Wales. Countriesand Capitals of Europe. 
Description - The computer shows you 
a map and a list ot towns. You locate 
the towns correctly. Or the computer 
challenges you to name a pinpointed 

Cassette E4: Fun to Learn series - 

History 1 (ICL) 

Hardware required - ZX81 + 16K RAM. 

Price - £6.95. 

Programs - Events In British History. 

British Monarchs. 

Description - From 1066to 1981. find 

out when important events occurred. 

Recognise monarchs in an identity 

parade 

Cassette E5: Fun to Learn 

Mathematics 1 (ICL) 

Hardware required - ZXB1 + 16K RAM. 

Price - £6 95. 

Programs - Addition /Subtraction 




Busi ness/ household 

Cassette B1 : The Collector's Pack (ICL) 
Hardware required - ZX81 + 16K RAW. 
Price - £9.95. 

Program - Collector's Pack, plus blank 
tape orside2for program/datastorage 
Description - This comprehensive pro- 
gram should allow collectors (of stamps, 
coins etc.) to hold up to 400 records ot 
up to 6 different items on one cassette. 
Keep your records up to date and 

Cassette B2: The Club Record 

Controller (ICL) 

Hardware required - ZX81 + 16K RAM. 

Price - £9.95. 

Program - Club Record Controller plus 

blank tape on side 2 tor prog ram/ data 



Multipl 



mi/Dvi 



Description - Questions 

on basic mathematics at different 

levels of difficulty. 

Cassette E6: Fun to Learn series - 

Music 1 (ICL) 

Hardware required - ZX81 + 16K RAM 

Price - £695. 

Programs - Composers Musicians. 

Description - Which instrument does 

James Galway play? Who composed 

■Peter Gnmes7 

Cassette E7: Fun to Learn series - 

Inventions 1 (ICL) 

Hardware required -ZX81 + 16KRAM. 



Programs - Inventions before 1850. 

Inventions since 1850. 

Description - Who invented television? 

What was the dangerous Lucifer? 

Cassette E8- Fun to Learn series - 

Spelling 1 (ICL) 

Hardware required - ZX81 + 16K RAM. 

Price - £6 95. 

orograms -Series A1-A15. Series B1-B15. 




Price - £7.9! 
Program -VU-CALC. 
Description - Turns your ZX81 into an 
immensely powerful analysis chart. 
VU-CALC constructs, generates and 
calculates large tables for applicatioi 
such as financial analysis, budget 
sheets, and projections. Complete w 



Hardware required - ZX81 + 16K RAM 
Price - £795. 

Programs - VU-FILE. Examples. 
Description - A general -purpose infor- 
mation storage and retrieval program 
with emphasis on user-friendliness and 
visual display Use it to catalogue your 
collection, maintain records or club 
memberships, keep track of your 
accounts, or as a telephone directory. 

How to order 

Simply use the FREEPOST order 

cheque or give us your credit card 
number Credit card holders can order 
by phone - simply call Camberley 
(0276) 66104 or 21282 during office 
hours Either way. please allow up to 
28 days tor delivery, and there's a 
14-day money-back option, ot course 

Sinclair - 

ZX8I 

SOFTWARE 

Sinclair Research Ltd, 

Stanhope Road, Camberley, Surrey, 

GU15 3PS. 

Tel: Camberley (0276) 66104 S. 21282 
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DOWN TO 

BASICL 



PRESENTATION 
IS VITAL 

In all uses of computers, the pre- 
sentation of the output is vital. This 
not only applies to games with a 
visual emphasis like Space In- 
vaders, but also io business applica- 
tions such as payroll systems. 

In many cases, a lot of the time 
spent in designing and developing 
a program will be spent on the 
presentation of the output. The im- 
portance of this aspect of program- 
ming causes me to devote this 
month's article to the extra facilities 
provided in many versions of Basic 
to help programmers improve their 
display of information. 

These extra facilities can be di- 
vided into two main categories: the 
extra forms of the PRINT statement 
provided to allow the programmer 
to specify precisely where results 
are to be displayed; and the special 
graphics statemer 
available — such as the PLOT s^ 
ment — which are particularly 
ful for pictorial displays. 



EXTRA PRINT 
FACILITIES 

If the number of characters that can 
be printed on one line of the screen' 
paper is N. then you can think of 
each character position on a line as 
being numbered from 1 to N (N will 
vary from one system to another) 
The TAB function specifies a move 
to a particular character position on 
the line. The general form of the 
TAB function is 

TAB(X) 
where X may be a constant, a vari- 
able or an arithmetic expression. If 
the function 

TAB(6) 
were encountered in a PRINT state- 
ment, then a move to position six on 
the line would take place. If X is a 
variable or an arithmetic expression 
that takes a non-integer value e.g. 
X= 14.5, then the integer pari of X 
will be taken as the required posi- 
tion (in this case 14). 
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The effect of using the TAB func- 
tion is that printing will continue 
from the specified position. The 



30 PRINT TAB (3);"FRED";TABi 10);Y 

would produce the following output, 

assuming that Y had the value 1.25. 

position 12 3 4 5 6 7 8 

FRED 

9 10 11 12 13 14 15 ... 

1.25 

The cursor will move to position 3 
then print "FRED" in positions 3 
onwards; it then moves to position 
10 and prints the value of Y in 
positions 10 onwards 

The reason that the digit "1" 
appears in column 11 is that 
number is printed it is 
y a minus sign, if it is 
negative, or a space, if it is positive 

Therefore, position 10 will con- 
tain either a space or a minus sign 
depending upon the value of Y. It is 
important to remember the space 
that precedes a positive number as 
it causes the values to be printed 
one position further to the light than 
might be expected! 

It is also important to separate the 
items in the PRINT statement with 
semi- colons rather than commas 
when using the TAB function — 
otherwise you will be mixing up the 
precise specification of positions in 
the output line with the ideas of 
"skipping to the next zone" caused 
by the appearance of a comma. In 
many systems, it is in fact possible 
to omit the semi-colons and obtain 
the same effect: 
30 PRINT TAB(3)"FRED"TAB(10)Y 

The TAB function is particularly 
useful when printing a table — it 
allows you to specify the position of 



each column. The section ol pro- 

70 PRINT 

TAB(3);"NAME";TAB( 10);"HEIGHT" 

75 PRINT 

80 FOE I - 1 TO 3 

85 PRINT TAB(3);NS(I);TAB(I0);H(I) 

90 NEXT I 

could be used to output a table with 

the following format 

NAME HEIGHT 

FRED 1.84 

MARY 1.62 

CECIL 1,97 

I have described the effect of 
TAB(X) as being the printing of the 
next item in positions X onwards. 

It should be pointed out that in 
some versions the effect would be 
to print the next item in positions 
(X x 1) onwards — the result being 
that everything is shifted one [ 
tion further to the right than in the 
version I have described 

Some systems also have the stal 
ments HTAB and VTAB, These c 
also be used to specify the required 
position for printing — however, 
these appear not as part of a PRINT 
statement, but as statements in their 
own right before the appropriate 
PRINT statement. 



HORIZONTAL 
HELL0S 

HTAB (horizontal TAB) is sir 
to the TAB function in that it speci- 
fies the required position of the 
cursor on the output line. VTAB 
(vertical TAB) can be used to select 
a particular line on the screen as the 
next output line. The statements 
60 VTAB 10 
70 HTAB IS 
80 PRINT "HELLO" 
would cause the word HELLO tc 
printed on line 10 of the screei 
positions 15 onwards. 

A number of the microcomputers 
offer special graphics facilities. 
These can include such things a 
special graphics symbols, state- 
ments for plotting points and draw- 
ing lines and things like selection of 
colours. 

The range of facilities v; 
greatly and I will, therefore, only 
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Ihe PLOT i 

efore using the special graphics 
such as PLOT, it is often 
necessary to indicate that you wish 
to enter "graphics mode". For ex- 
ample, on the APPLE II. you can use 
the statement 

30 GR 
to set the computer ready for 
graphical display — the screen will 
be set up with 40 rows and 40 
columns which can be referenced 
by graphics statements, and 4 lines 
at the bottom of (he screen reserved 
for text. 

It is then possible to select a 
position on the screen to be 
"shaded" by use of the PLOT state- 

40 PLOT 20, 10 

will cause the small area in column 
20, row 10 to be shaded. The APPLE 
n has colour facilities and it is there- 
fore possible to select a particular 
colour for shading by using the 
COLOR statement. 

The number of different positions 
that can be selected will determine 
the amount of detail that can be 
produced in a picture produced in 
this way The APPLE II system 
otters two levels of detail — low 
and high resolution. If the 



30HGR 
is tr.ver.. the.i the high resolution 
option will be selected. In this case, 
the area of the screen used for 
graphics is divided into 380 col- 



is and 160 rows. 
Positions on the screen cs 
be selected for shading by 
the HPLOT statement, which 
lar in use lo the PLOT 
The penalty paid for the increase 
the level of detail is the reduction 
the range of colours available. 






NEXT MONTH 

Many inexperienced programmers 
are baffled by talk of the PEEK and 
POKE operations. Next month, I will 
explain the use of these in detail. 

In addition, the features of the 
version of Basic available on the 
BBC Microcomputer will be out- 



DOWN TO 

1BASIC 



THE CORE OF THE APPLE SYSTEM 



The peculiarities ot the Apple II 
Basic feature in this month's 
machine-by-machine breakdown nf 
the language. 
VARIABLES: 

Variables names can be of any 
length but only Ihe lirsl two charac- 
ters are distinguished. 

II a variable name Is lollowed by 
%, II Is an integer numeric variable. 
ARRAYS: 

Can have multi-dimensional arrays. 
STATEMENTS: 

Can have more than one statement 
per line using a ":" as a separator. 

The lorm ot Ihe IF statement is 

inifi no> IF <condllion> THEN 
< statement! s)> 

Either a STOP or an END state- 
ment can be used at any point in a 
program Id terminate the execution. 

The ON statement can be used to 
Iransler to one ol a list ol line nos. 
depending upon Ihe value ol a given 

line no. ON < expression > 

G0SUB « list ol line nos.> 

<line no. • ON -. expression > 

GOTO - list ol line nos.- 
The 0NERR statement can be used 

to transfer to a line no. II an error is 

encountered 

-line no.> 0NERR GOTO <line 

no.> 

CLEAR clears all variables. 

0EF FN declare user defined one- 
line functions. 

GET reads a character Irom the 
keyboard without display- 

POKE writes specified value at 
specified memory 

address. 

POP causes the most recent 
subroutine return address 
to be deleted. 

RECALL retrieves an array from 
cassette tape. 

STORE records an array nn cas- 
sette tape. 

WAIT used to suspend program 
execution. 

FUNCTIONS: 

ASC returns the ASCII code ol 
the first character in the 
specilied string. 



CHRS converts code number to 

character. 
FRE returns ihe amount of tree 

memory space. 
LEFTS returns Ihe specified m 

ber of leftmost characters 

Irom a string. 
MIDS returns a specilied sub- 
string. 
PDL returns current value ol 

specified games paddle. 
PEEK value ol byte in specified 

memory address. 



POS 



lion. 



: the i 






RIGHTS returns Ihe specified num- 
ber of rightmost charac- 
ters Irom a string. 
SPC used in a PRINT statement 

to supply spaces. 
STRS converts number lo 
character string at digits. 
USR calls the user's machine 

language subroutine. 
VAL treats Ihe specilied string 

as a number. 
Plus ABS. ATN, COS. EXP. INT. LEN, 
LOG. RND. SGN, SIN. SOR. TAB. 
HTAB (horizontal TAB,, VTAB (verti- 
cal TAB). 

GRAPHICS: 

Colour graphics facility statements 

COLOR and HCOLOR. 

PLOT C.R plots a "point" in column 

C, row R 

similarly lor HPLOT C.R in 

high resolution graphics 
DRAW draws shape definitions 

set up in shape tables. 
HLIN draws horizontal lines ir 

low resolution graphics. 
VLIN draws vertical lines in low 

resolution graphics. 
ROT sets angular rotation lor 

shape drawn by DRAW. 
SCALE sets scale size for shap 

drawn by ORAW. 
SCRN returns colour code ol 

specilied point on screen. 
SHLDAD Inads a shape table. 
XDRAW similar to DRAW bul each 

point drawn in the c 

plement at Ihe co 

already existing at that 

point on the screen. 
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DO YOU PLAY 
TV GAMES? 



Starting at any of the above IS num- 
bers and by moving along the grid 
lines the object is to visit every one 
of the 16 numbers c 
only and keep a running total. The 
highest total wins. Send in your total 
and the path which obtains it. 
For example: moving along the 



3+3-7+. 



a subtotal. 



• Winners of our June issue Brain- 
waie problems were: D. Bell of 
WiUsden Green, London NW2 and 
A. Leigh of Redruth in Cornwall. 
Bottles of champagne are on their 
way to both. Two more bottles can 
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ACROSS 

1. Distant manage- 
ment of channel 
changing (6. 7) 
S. Zero-ten Duck 

game (3) 
9. Good man, met- 
al dish? {5} 
10. Colourful puzzle 

innovator (5| 

12. Putting together 

the SIN SYS (9} 

14. Average statis- 
tical distribution 
(6) 

15. Such hand and 

nerve are required by arcade 

games players (6) 
17. Program language collector (9) 
19. Adventure game nobleman finds 

nothing in the barn (5) 

21. Horror one might get from static 
(5) 

22. Adventure game Humanoid trom 
□del Forest (3) 

24. Best lorm rotor rotating lor video 
game (5. 2, 6} 



DOWN 

1. Early sacritice Irom the top chess 
nation (7, 6) 

2. Creative trom Adventure Game 
nesting in Gringo Green? (4) 






I. Programming lish io lorce <6) 
I. Animal back in the multiplexor (2) 
i Computer direction celebrity (5. 

*) 
i. Erase key without out (3) 
'. Pedestrian Ending to Saint above 

us — a star in the Wars (4, 9) 
I. Play these close to your chest (5) 
!. Apple game lor explosive astral 

people like you (9} 
V Cutting computer (5) 
I. What a Galaxian does when he 

leaves formation (3, 3) 
3. God painful with LISP (4) 
]. It does nothing hut is basically 

helpful {3) 
). Behold a luoction without force 

(Z) 
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A beginner's guile to plan iarawi 



ADVENTURE: A type of game in which 
• k e player has *o *ake a cha racial ,-d'c 
and retrieve a lumaei ul beasure* 0' 
obiects bv a (rial and e-ror process 
q u .»g inst-uctcns to ihe computet 
■ I . 
cl i"a/arcs otten takxg the 'orm ol 
dangeiou? 



BASIC COMMAND MODE: When you 
break into 3 running program il reverts 
to Basic command mode i.e. it will wait 
for new command instructions from 
the keyboard. 
BUG: A slang term given lo a mistake 









:i ii-oyra 
irking It 
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a byte 






laliy II 



COLOR: American spelling used to call 
colour out of several U.S. computers, 
eg. Ihe Apple. 

CURSOR: A position indicator used by 
most computers to show where the 
next character should be enieted 
DROP TARGETS: Targets on a pmtdbix 
which retract upon being hit oy tne 

GET: A Basic command which ic Is ir.e 
computer to scan the keyboard arid 
return with either a numeric or string 

GRAPHICS MODE: A made in which 
the camputer can produce graphical 
characters and displays. 
HARDWARE: The general term given 



INKEYS: A Basic command which 
checks the keyboard for input and 
places it in a string. 
INPUT: Data or information which is 






L.E.D.: (Light Emitting Diode] Pr 
a simple d'so'ay and consists 
electron lube which lights up 
electricity is passed through it. 
LOAD Instruction which is it 
coniunction with a cassette re 
to transfer p'ugrams from tape 
compute' s memory. 
MATRIX. A rectangular array 

bers subject Ui mathematical 



PACMAN: The lirst ghost in the maze 
arcade game which has since been 
recreated in many terms and on many 
computers Player takes control of a 
gobbling creature and eats dots in the 
maze while avoiding pursuing ghosts 
PLOT: To map or draw points on the 



load programs and data to and Iroi 
RAMPACK: A cigarette-case tii 
pack of extra RAM which plugs c 
Ihe back of a Sinclair ZX81. 
RUN Hasc commanc word tells 
computer to perform din rumbe' 
sequence oi acttons reler'ed to ai 



compute' documentetioi 
STARTRtK A popular i o.-puler game 
based on the TV series ot the same 
name, in which the playe' lakes com- 
mane of the Starship Enterprise are 
'udius '.he ga axy, desi'uyi'iy KJtoflOrts 
and investigating solar systems. 
STATEMENT: An instruction in a com- 
puter program. 

STRING: Usually represented by a £ 
sign on the computer keyboard, a 
string is a connected seguence ol 
characters or words, usually placed 
within PRINT statements. 
SYNTACTIC ERRORS; Typographical 
mistakes in program lines. Information 
put in the wrong order, information 
which conflicts with other information 
or program lines which refer to other 

UART; Abbreviation for Universal 

Asynchronous Receiver Transmitter. 
VARIABLE: A symbol whose numeric 
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BBC 
UPGRADES 



LOW PRICES 
16KRAM<£30 



i Computer Rentals 



VIC 20 SPIRE SPECIAL 
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INEXTTOSTHEATH AM STATION! 

RETAIL CENTRE FOR 

% SINCLAIR COMPUTERS tK 

SOFTWARE, GAMES, 



—A GAMES PLAYER'S GUIDE 

ATARI ADDITIONS 



The Atari 410 Program Recorder loo 
one significant difference. To facifih 
playback and recording 10 the corn 

been wrillen in Atari .HiKjiiages li it .i.< 
able iki-ii listed Alan dealers lor £5. DO. 
For faster loading of programs Alari r 
producefl a range of disc dnvus loi ihe t 
series. A minimum ::l 16K ni.nriciv spuci 

dive which allows the use of one 51 ir 
fDPPV disc al a lime. 

The computer does have hil- laclity 

gives you ahout 92K bytes It casts £34' 



TO IHE ATARI 400/800 



I KS 232C n 



i lugged 



nenimum of 40 characters per 
With the Atari 822 thermal printer c 

lower adaptor The price is costly al 
or the unit. 






„! Al.i!li 



in Atari i 



lari B50 Interface Module i 
S 232C compatible ports. 
The Atari 825 Printer i: 



■ ariety ol devices to the Atari 81)0 can !: 
mught through Atari dealers. These in 
udV a ;:■ inter cable far £28.60, an inter 
ace cahle for £23. 50. and RS 232C cabl 



■ diskette for £21.95 ai 
diskettes for £16. 
It playing games are j 




SOFT SALES 



and best games to its calalogue. as well as 

One of the newest is Mouskatlack. This 

complex maie Atari itself offers a wide 

sonal software packages, all of which are 



Thorn EMI 



;e ledger, and a stock control package 
e of Ibe software on Alan's books has 

tten hy oulside firms, in particular 

cenlly added another soft' 

Alari Program E*change iAPX). Games from 
the catalogue can be obtained Irom Atari 
at PO Bon 59. Alperlon Lane, Wembley, 




■ A GAMES PLAYER'S GUIDE TO THE ATARI 400/800 — 

MEMORY SPACE 




Rabt 



g id PO Box 3. Ftayleigh, Essex 

isto Computers. Calisto has an extan- 
ange of games including Scntt Adams 
itures, and arcade favourites Ghosl 
H and Galactic Chase, lor 16K 
ines costing H19.9B and £16.95 re- 
ively. Calisto can be reached al 119 
Bright Street. Birmingham Bll 1BE. 
kko produce an intriguing adull only 
: entitled The Naughty Ons. 
Other Holdco games include Gold. Peter 
Magic Carrot {for children), 
r haDOit and the Naughty Owl, Peter 
jit and Father Willow, and Lord of the 



ware suppliers are Anglo 
tware at 138a Stratford Road. 
mingam Bll 1AG Software 



allocated. This moduli 



uages and games 



e States and disk, dr 
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BEFORE YOU BUY 
YOUR MICRO! 

COMPUTER, PRINTER, DISC DRIVES & ACCESSORIES 

ALMOST EVERY MAKE OF POPULAR COMPUTER STOCKED 
AT PRICES WELL BELOW RECOMMENDED RETAIL 

GIVE US A RING 
ON 01-441 2922 

AND SAVE £££'s WITH THE 
LOWEST PRICE GUARANTEE 



All products carry a 1 year guarantee (parts & labour) 
Pay an extra 10% for a 2 year guarantee 
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The Computer Centre, 
Watford, Limited 



THE NEW TEXAS 

7799/4/I 42K 

PERSONAL COMPUTER 

ONLY £185.00 
+ VAT 



LOOK AT THESE FEATURES 



Our special offer: 

Hull W/4.\lloii"l iimiiulu ft.rju-l L 
('mnpiilc Ilif savins fur yourself. 
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miCRDPiGE ELECTRDniCS 

LONDON'S RIGGEST ACORN STOCKIST 



Powerful Printers Mighty Monitors 

Acorn AP80A Printer 12" Green Screen Moniti 
£199 ( .£4..sop-p) £95 ( -f«.Bo P .p) 



I BBC Bargains 

BBC Model A' £299 
!6k RAM 32k ROM 
Full-colour high- 

I BBC Model 'B' 
£399i-£7 P+0 ] 
32k RAM 32k ROM 
16 colour graphics 
BBC Disk Interface £69 

B' Upgrade Kit f 1 30 



BBC Single Disk Drivt 
f23B<»H.Up+»i 
BBC Dual Disk Drive 
£389 ( .«60p- p1 
BBC Cassette £28 r- 




%^ 



Atom Attractions 

£135 i-£i6o 

Colour Atom £199 l-f 

Disk pack 
£336 |.£!.o„,i 



OFFICIAL 

000 

, STOCKIST 



ALLPBICESINCLUDEVAT. FORFURTHER fTUCBDflGE ELECTRDrllCS 

DETAILS AND MAIL ORDER LIST SEND LARGE S.A.E. ^" HALE LflflE edgWARE MIDDLESEX HA8 9QP 

0penMon-Sat9am 6pm.Thurs9ani lpm teloi 9597119 telex 881 3241^ 
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REFRESH YOUR 
MICRO F OR 85p. 

Do you feel you could get more 
out of your micro? Perhaps new soft- 
wore would improve things. Or how 
ibout expanding with new peripherals 
:r more memory? Maybe you even 
need to upgrade to a better machine. 

Then you cant do without 
Which Micro 8 Software Review, a 
brand new magazine which doesn't ■ 
dabble in micros, it writes about 
nothing else. I 

We'll give you more software 
reviews (especially in the low-cost 
field) than any other magazine, 
with a unigue buyers guide to 
software packages, that is updated " 
every month. Well tell you what's availc 
for each machine, what's in the pipel 
what's right for you, where to get it, one 
what it costs. 

We'll not stint on hardware 
coverage either. Not only will we publisl 
the most extensive buyers guide section 
available but also reviews that take t 
machines apart. Wall compare cost ag 
performance, point out compatibility 
problems, what's possible (and wha 
plus our best-buy opinions. 

With all this you'll get regulor round-ups of 
new peripherals, literature reviews, and problem 
pages written by two of the most respected 

WHICH MICRO & SOFTWARE REVIEW 




SECOND ISSUE-OUT NOW 




THE A TO Z OF MICROS. 



: Which Micro Subscription Department. Competitu 
Famdon Rood, Market Harborough. Leicestershire 
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(until August 
31st 1982) 

On Atari & VIC computer hardware 

If your order contains over £120 worth of computer hardware apply now for 
interest free credit by telephoning: Mail-order: (0702) 552911 
London Shop: 01-748 0926 Southend Shop: (0702) 554000 or write to P.O. Box 3, 
Rayleigh, Essex SS6 SLR 

You pay 10% down, then 10% per month for a further nine months, (to 
nearest penny) Example: VIC20 Colour Computer. Cash Price £199.99. 
Credit terms: £19.99 down then £20 per month for nine months: Total £199.99. 
Credit quotations on request. 



The VIC20 Colour Computer 



could be yours this week for just 
£19.99 down. 

Cash price and total credit price £199.99, 

Order a% AF47B 

VIC20 01»k Di-Im: IAFSOEI £396 00 
VIC 20 ACCESSORIES: 1 «K storage en aanaara wngie-aenyij 
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3 Consoles available: 

Atari 400 with 16K RAM (AF36P) £299 
Atari 400 with 32K RAM (AF37S) £395 
Atari 800 with 16K RAM (AF02C) £599 
AF36P and AF02C special price for limited period only 

nrjuro .cn.iiu™*,!. rAFO&l) £65. DO 






[AF08J) £65. D 
(AF44X) £125.3 
(AF4L-V1 E/'iT 



IT (W /» 

■A=:6G £M ;: 3BK Upgrade ror 400 ,-. ~; - 

(0,400 -U. EM* L B Stlck AC45Y 

torflO: "■'.'•■ ''.;')• Joystick Coreoiiers '.fiU'b 

i |AF!%. : For lull tieuife ask twawianwnni 

.i'1,7.. £169.00 (XHSJJ) SAE appreualed 

NOW YOU CAN JOIN TmF U K ATARI COMPUTER OWNER". CLUB. An W£en< ■ 

,„ m a a a»nr 'Q' only El .601 Address your subscription to 




)U r issues ol the c-vU mag afng ip. only U.out nonre^ y UU . =.uu»-. K ^ M . ■■ » ■« i*i ~ 

THE CHOICEST GEMS OF AT ARI SOFTWARE FROM MAPLIN 



Hew titles this month 



Maplin Electronic Supplies 
P.O. Box 3, Rayleigh. Essex 
Tel: Southend (0702) 
552911/554155. 
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We can all 
help if we care 
enough. . . 




,hc Knicwiranl. ,,i imm veil- JfJlta 

i his wurkins vvlih disabled and 

I affect menial! v-haniiiiappcil thiMreti. 



[.taming lo cope — 



:-. ..I a|.|il]^.LiLLMis Mfhvarp, nurse 



L^'l.ipirnal. in '|nvia, Lsiiuaiinii, Vnu tan 
:ad ah.nu iht ItianV 1a-Li[iali]L^ anjilKalLuri' .il 
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system with key pad C295. 
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LEISURONICS COMPUTER STpRES 
64 Abingdon Street, Blackpool, 
Lancashire Tel: 0253 27091 



You can't get a Home Computer 

from Texas Instruments under 16 K RAM. 




Make the right move into computing 
vith the Home Computer from Texas 
Instruments. It gives you .1 Urge combined 
RAM/ROM capacity up to HO K Byte and 
the ability to expand with a full range 01 
peripherals and software. So as your know- 
ledge of computers increases the Tl Home 
Computer will grow with you. 

Just compare the versatility of the Tl 
Home Computer with its price -you'll find 
it real value for money that will prove to be 

The TI-W4A is a sophisticated com- 
puter designed not only for the beginner 
with its ease of operation, but also for the 
professional with its vast computing power 
through a lb bit microprocessor. And it 
lply plugs into an ordinary household 




With its high resolution graphics 
32 characters ovct 24 lines in 16 colours 
(256 x 192 dots), 3 tones in five octaves plus 
noise, and BASIC as standard equipment 
and options such as other programming 
languages- UCSD-FASCAL.T1-LOGO 
and ASSKMHI. PR - and speech synthesis, 
you'll find that the Tl 99/4A more than 
compares with the competition. Especially 
when the starting price is around £200, 
When you want to solve problems there arc 
over 600 software programs available 
worldwide - including more than 40 on 
easy-to-use Solid State Software Modules. 

After all. frorr 
m i c ro p rocess or, 1 11 legr a t ed 
circuit and microcomputer, 
it's only natural to expect 
high technology at a realistic 



We'll help you do better. 

Texas Instruments 



LEISURE CENTRES FOR BRAINS 



Announcing a new range of Electronic Entertainment from one of 
today's most advanced computer companies. 
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